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(54) MULTILAYER PRINTED CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer printed wiring board which 
can be easily multilayered structurally and can tolerate the modification of 
specification, e.g. design. 

SOLUTION: The multilayer printed wiring board 100 consisting of single-sided 
circuit boards A and B and containing an IC chip 70 are arranged with a BGA 56 
on the surface and rear surface, respectively. The multilayer printed wiring board 
100 can be connected with a printed wiring board through the BGA 56 on the 
rear surface while mounting an IC module 120 through the BGA 56 on the 
surface. Since the degree of freedom is increased in the form of the IC module 
being mounted, various IC modules can be mounted. 
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,* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

In the multilayer printed wiring board which electronic parts are mounted and has an external terminal. 
The multilayer printed wiring board characterized by having arranged said external terminal to both sides. 
[Claim 2] 

In the multilayer printed wiring board which electronic parts are mounted and has an external terminal, 
Zagury who holds electronic parts in mounting area is prepared, 

The multilayer printed wiring board characterized by having arranged said external terminal to both sides. 
[Claim 3] 

The multilayer printed wiring board according to claim 1 or 2 characterized by having removed from directly under 
[ of the external terminal of said one side ], and having arranged the external terminal of said opposite side. 
[Claim 4] 

The Bahia hall which said external terminal is connected to the stack-like Bahia hall, and is connected to an 
external terminal is a multilayer printed wiring board given in any 1 of claims 1-3 characterized by shifting the 
Bahia hall and center line of an adjacent layer, and being arranged. 
[Claim 5] 

Said multilayer printed wiring board is a multilayer printed wiring board given in any 1 of claims 1-4 characterized 
by being formed by carrying out the laminating of one side or the double-sided circuit board which the non- 
through tube formed in the insulating material is filled up with a conductive ingredient, and changes. 
[Claim 6] 

Said one side or the double-sided circuit board is a multilayer printed wiring board of claim 5 characterized by 
connecting mutually through the conductive bump formed on the conductive ingredient with which the non- 
through tube was filled up. 
[Claim 7] 

A multilayer printed wiring board given in any 1 of claims 1-6 characterized by forming beer in the mounting field 
of said electronic parts, and forming the metal layer which has a heat dissipation function into the approaching 
part in it. 
[Claim 8] 

Said external terminal is a multilayer printed wiring board given in any 1 of claims 1-6 characterized by being BGA. 
[Translation done.] 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention relates to the multilayer printed wiring board which can multilayer IC chip and is not especially 
influenced of stress etc. about the multilayer printed wiring board which mounts electronic parts, such as IC chip. 
[0002] 

[Description of the Prior Art] 

It has a conductor layer on one side, and the technique which multilayered the insulating substrate which consists 
of IVH (inner BAIA hole) structure is proposed (for example, JP,10-13028,A etc.). They connect electrically by 
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-connecting the Bahia hall of the conductor layer of one insulating substrate, and the insulating substrate of 
another side, the conductor of an outer layer — the function is demonstrated by making electrical parts, such as 
IC chip and a capacitor, mount timely on a circuit. 
[0003] 

[Patent reference 1] 

JP.10-13028.A 

[0004] 

[Problem(s) to be Solved by the Invention] 

Thin-film-izing of the substrate which mounted 1C chip, and advanced features are demanded. As the reason, the 
case of electronic products, such as a cellular phone,, a camera, and a personal computer, is to have thin-film- . 
ized [ the miniaturization and ]. In order to store in those cases, all ingredients and components are made thin and 
it must be made not to reduce a function. Therefore, IC chip is considered by multilayering and carrying out a 
laminating (three-dimensions mounting). The laminating is carried out by mounting a direct IC chip on IC chip, 
carrying out die bonding and mounting an upper IC chip on multilayering, i.e., a lower layer IC chip, as the 
technique. Each IC chip which carried out the laminating is connected through wire bonding. Thereby, a 
miniaturization is realizable with densification under the same area. 
[0005] 

However, what carried out- the laminating of the IC chip cannot be repaired. Moreover, since connection is taken 
by wire bonding after mounting, only after taking connection by wire bonding, it can only perform inspecting IC 
chip or a substrate. Therefore, if there is at least one fault in IC chip, it will be said that the mounted substrate 
itself cannot be used. 
[0006] ' 

Furthermore, a circuit cannot be formed between the lower part of the circuit which carried out the laminating, or 
IC chip, and wiring cannot be taken about. Therefore, a wire length will become long with the increment in the 
number of clocks etc. In the case of a design change or specification modification, mounting formation must be 
considered timely. 
[0007] 

It can multilayer structurally and easily and the place which it is made in order that this invention may solve the 
technical problem mentioned above, and is made into the purpose is to offer the multilayer printed wiring board 
which can be equal to specification modification of a design etc. 
[0008] 

[Means for Solving the Problem] 

As a result of an artificer's inquiring wholeheartedly, in order to solve the above-mentioned technical problem, 
electronic parts, such as IC chip, were mounted and the structure which arranges an external terminal to both 
sides was thought out in the multilayer printed wiring board which has an external terminal. 
[0009] 

Since it has the pad which connects an external terminal from both sides of this multilayer printed wiring board, it 
becomes possible to connect another printed wired board etc. to the both sides. For example, where other IC 
modules are mounted through a surface external terminal, it is connectable with a printed wired board through an 
external terminal on the back. Moreover, the degree of freedom of the gestalt of IC module mounted increases. It. 
is desirable to arrange the external terminal also directly under IC chip especially. The degree of freedom which 
wiring pulls out increases by that cause, and it becomes the structure which may be able to perform carrying out 
multilayering of IC chip, and a laminating further. The miniaturization of a substrate is made in order to lessen 
wiring area. 
[0010] 

Moreover, if another view is carried out, two kinds such as the circuit (PGK circuit) which is made to connect the 
circuit formed in this multilayer printed wiring board to IC chip mounted on this substrate, and is pulled out 
outside, and the circuit (INTAPOZA circuit) which is connected to IC module and pulled out through this 
multilayer printed wiring board outside are intermingled. In order are efficient timely and to connect them, make it - 
more desirable to form an external terminal in both sides. Two duties of INTAPOZA and a PKG substrate can be 
achieved with one substrate. Therefore, a miniaturization and advanced features can be carried out. Moreover, 
even if a multilayer printed wiring board or another substrate causes a defect in this case, it can inspect, and it 
can respond, before attaching another substrate (IC module) in a multilayer printed wiring board. It can be easily 
adapted even if it carries out the design change (for example, the case of having changed capacity is meant if it is 
memory) of another substrate (IC module). 
[0011] 

Moreover, electronic parts, such as IC chip, are mounted, and this invention has Zagury in mounting area in the 
multilayer printed wiring board which has an external terminal, and makes it a technical feature to arrange said 
external terminal to both sides. Here, an external terminal means the terminal which can be connected to the 
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• exteriors, such as BGA, PGA, and a bump (metal which also spreads solder). 
[0012] 

Since Zagury is formed, thickness (thickness in the condition of having mounted IC chip in the multilayer printed 
wiring board) in the mounting area can be made thin. Furthermore, even if it multilayers and mounts IC, the total 
thickness of the substrate including closure resin itself can also be made thin. 
[0013] 

Moreover, according to the above-mentioned double-sided structure, the printed wired board which mounted IC 
chip in one side of this multilayer printed wiring board can be connected, and the substrate which mounted 
electronic parts other than IC chips, such as a capacitor, can be connected to the opposite side, for example. So 
to speak, an INTAPOZA-duty can also be achieved. When connecting a printed wired board including IC chip etc. 
to both sides, it can become stack structure (three-dimensions mounting). It becomes possible to form an 
external terminal also in the lower field of IC chip especially. 
[0014] 

As shown in drawing 1 3 , it is desirable for the external terminal 56 of an opposite side not to lap directly under 
the external terminal 56. Here, (A1>, (B1), and (C1) expand and show the external terminal in drawing 2 , and (A2). 
(B-2), and (C2) are the perspective views of (A1), (B1), and an inner (CI) external terminal. In this case, it means 
that the field where the external terminal of an opposite side touches does not lap directly under the field where 
the external terminal touches. It prevents that this is direct transmitted in the stress generated for the external 
terminal, location gap of a terminal and a poor contact are prevented, and electric connection or dependability are 
not reduced. First of all, since external terminals are mainly BGA (ball grid array), a bump, etc., compared with 
external terminals, such as a conductive bump, its connection place is small, and stress tends to concentrate 
them. Moreover, although stress will occur and the stress will get across to the external terminal of an opposite 
side according to an external factor, like heat is added (for example, under a thermo-cycle condition) if the 
coefficient of thermal expansion of an ingredient with other printed wired boards etc. differs, stress is eased in a 
substrate or an external terminal. Therefore, it is not influenced of the external terminal on an opposite side. 
Conversely, if stress is transmitted direct, in the connection of the external terminal of an opposite side, it will 
separate and faults, such as a crack and a poor contact with an external substrate, will be caused. 
Moreover, it is desirable for the external terminal of an opposite side not to lap directly under the putt field (for a 
land to be included) of the external terminal of one side and an external terminal. When the lower part of the pad 
of an external terminal is filled up with conductive ingredients, such as plating and a conductive paste, effect of 
stress is certainly influenced and carried out up to a putt field by being influenced of the stress, removing the 
field, and arranging the connection field of the external terminal of an opposite side. 
[0015] 

It is desirable to form beer in the mounting field of electronic parts, and to form the metal layer which has a heat 
dissipation function into the approaching part in it It is desirable to prepare a metal layer directly under IC chip, 
and to connect an external terminal to this metal layer through beer (non-^through tube) especially. By making it 
the configuration, heat can be made to be able to transmit to the printed wired board side connected to the 
external terminal efficiently, and heat can be radiated. 
[0016] 

As shown in drawing 13 , as for the Bahia hall which an external terminal is connected to the stack-like Bahia hall, 
and is connected to an external terminal, it is desirable to shift the Bahia hall and center line (XI, X2) of an 
adjacent layer, and to be arranged. 

If an external terminal is formed in right above [ stack structure ], the stress which generated the external 
terminal as a reason will be transmitted in a direct substrate. Therefore, it is influenced of the stress to the inside 
of a substrate, or the external terminal of an opposite side. If it is in a substrate, connection of stack beer will be 
checked, and a faulty connection will be caused if it is the external terminal of an opposite side. However, if it 
shifts from the center line of the Bahia hall and the Bahia hall is made to form in the shape of a stack, transfer of 
the stress is buffered. Effect is generated when filled up with plating, a conductive paste, etc. in the Bahia hall. It 
will be in the condition that stress tends to be transmitted because you make it filled up with a conductive . - 
ingredient. 
[0017] 

As for the multilayer printed wiring board of this invention, it is optimal to carry out the laminating of one side or 
the double-sided circuit board which the non-through tube formed in the insulating material is filled up with a 
conductive ingredient, and changes more than two-layer, and to constitute it. As the manufacture approach, it 
can carry out even with the SABUTORA method and an additive process (the build up method ****). However, by 
the SABUTORA method, if it came to have arranged the external terminal according to the structure of having 
the through hole which penetrates more than two-layer, stress cannot be buffered. So, it may be inapplicable. 
Moreover, if it is the build up method and the resin insulating layer which a core does not contain is used, since it 
is difficult to stabilize the configuration in a resin insulating material, it may be inapplicable to form the Zagury 
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•part 
[0018] 

It is desirable to use an one side circuit. As for the melting point of the conductive bump who connects one side 
or the double-sided circuit board, it is desirable that it is higher than the melting point of the adhesives (for. 
example, solder for adhesion of BGA) of an external terminal. Thereby, a conductive bump's dissolution itself can 
be prevented. Conversely, when [ that ] a conductive bump's melting point is lower than the melting point of the 
adhesives of an external terminal, in case an external terminal is mounted, since a conductive bump dissolves in 
most part at the temperature, it will flow within a substrate. If the flowing range is large, the next conductor layer 
and short-circuit will be caused by considering a conductive bump *as a cause. On the other hand, if the flowing 
range is small, stress will occur between substrates/Location gap will be caused if the stress is not eased. 
Therefore, a conductive bump's thickness will become thin and adhesion reinforcement and an electrical property 
will fall. 
[0019] 

As for especially the melting point, what is 350 degrees C or less above about 200 degrees C is desirable, the 
independent conductor which causes the dissolution, diffusion, etc. and is next in case IC chip is mounted, since 
the difference of the melting point with surface solder becomes low small at less than 200 degrees C — it may 
connect with a circuit too hastily If it exceeds 350 degrees C, the metal itself will become hard too much and 
connectability will fall, therefore, a conductor — junction in a circuit becomes impossible Moreover, if it is going 
to dissolve at the temperature, since the resin which is an insulating material will dissolve, the insulation in an 
insulating material will fall. 

Furthermore, a 220 degrees C - 320 degrees C range thing is more desirable. If it is the range, in reliability trials, 
such as thermo-cycle conditioning, a conductive bump will not be spread under high-hum id ity/temperature. 
Metals, such as solder, such as Sn/Pb, Sn/Ag, Su/Cu, Sn/Zn, Sn/Sb, and Sn/Ag/Cu, and tin, lead, can be used 
as a conductive bump. It is desirable for the melting point to be 200 degrees C or more 350 degrees C or less at 
this time. 
[0020] 

A flow of the metal itself can be suppressed by blending Cu, Zn, or Sb in the above-mentioned conductive bump. 
That is, Cu alloy, Zn alloy, or Sb alloy is formed in the once re-solidified metal. It prevents that the alloy dissolves 
in response to the effect of the heat at the time of mounting of IC chip etc., and faults, such as diffusion of a 
conductive metal, are suppressed. Therefore, short-circuiting can be lost and an electrical property can be raised. 
[0021] 

Moreover, even if it makes it leave it especially under the time of a temperature up (low-temperature -> elevated 
temperature), or an elevated temperature at the time of reliability trials, such as a thermo-cycle trial and 
elevated-temperature neglect, it is controlled that solidification of a conductive metal remelts. Therefore, a 
reliability trial can also be raised. 

Moreover, the adhesion reinforcement of the conductor layer after a reliability trial and the Bahia hall does not fall. 
Therefore, since it is lost that an electrical property also falls, an electrical property can be raised. Furthermore 
with Cu, Zn, or the conductive metal of Sb content, the fluidity of the metal itself is suppressed. Therefore, it 
becomes possible to obtain the multilayer printed wiring board which could make the Bahia hall pitch still narrower 
and carried out densification. 
[0022] 

(Cu content metal bump) 

Diffusion of the metal itself can be suppressed by blending Cu in the conductive bump. That is, Cu alloy is formed 
in a conductive bump's once solidified metal. Even if the alloy is influenced of various heat histories (for example, 
annealing treatment, plating processing, IC chip mounting process, etc.) concerning a substrate, the metal 
dissolution is prevented, and faults, such as diffusion of a conductive bump metal, are suppressed. Therefore, 
resistance change, and short one and electric performance degradation can be suppressed, and an electrical 
property can be raised. 

[0023]- • 

Moreover, remelting and diffusion of the neglect under an elevated temperature or the conductive bump who 
solidified even if it carried out the temperature up (low-temperature => elevated temperature) are made to 
control especially at the time of reliability trials, such as elevated-temperature neglect and a thermo-cycle trial, 
furthermore, a conductive bump and a conductor — since permeation of the moisture to the interface of a part is 
made to control, it is lost that the expansion on the basis of the moisture in an interface and contraction occur. 
Since the partial electric insulating condition (this moisture means making a clearance form) in near an interface 
is not made, electric connectability is secured. Therefore, a reliability trial can also be raised. 
Furthermore, between the conductor layer after a reliability trial, and the Bahia hall, since moisture does not 
permeate, adhesion reinforcement does not fall. When moisture permeated and a temperature rise is carried out, 
the moisture may serve as an origin and may swell. Therefore, a clearance will be formed, or a crack etc. will 
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*occur and adhesion will fall. Since the generating does not exist, the fall on the strength by the fall of contact 
nature can be lost, and dependability can be raised. 

Furthermore with the conductive metal of Cu content, the diffusibility of the metal itself is suppressed. Therefore, 
since the Bahia hall pitch can be made still narrower, it is possible to obtain the multilayer printed wiring board 
which carried out densification. 
[0024] 

the solidified conductive metal and a conductor — the alloy layer which consists of a Cu-conductivity metal is 
formed in the interface with a circuit. Formation of the alloy film became a protective coat, and a flow of the 

metal of the part of others of this conductive metal is prevented, moreover, formation of the film like the heat 

history or a heat process — etc. — ****** it j s influenced of heat — formation of new' Cu alloy, especially a 
conductor — since formation in a circuit is prevented, a flow of a conductive metal can be suppressed. 
[0025] 

It is desirable to use any one of Sn-Pb-Cu t Sn/Cu, Sn/Ag/Cu t Sn/Ag/In/Cu, and the Sn/Cu/Zn for the above- 
mentioned conductive bump. Since Cu is blended with these, the above-mentioned operation and effectiveness 
can be acquired by using a conductive bump. 
[0026] 

Moreover, since it becomes the factor which worsens an environment and the limit to use is carried out, as for 
the metallic material using lead, it is desirable to use the metallic material which does not use lead. However, if Cu 
is blended even if it is the presentation of solder other than this, it can use. It is desirable for the compounding 
ratio of Cu in the above-mentioned conductive bump to be 0.1 - 7wt%. 
[0027] 

0. Since there is little formation of Cu alloy after solidifying that it is less than [ 1wt% ], when it remelts, a 
conductive bump's flow is not suppressed. Therefore, it is easy to generate connection in another adjacent 
conductor layer, moreover, a conductive metal and a conductor — in the interface of a circuit, the part in which 
Cu alloy film is not formed by the part will occur. The dissolution of a conductive metal and diffusion will occur 
from the Cu alloy film agenesis part. If 7wt(s)% is exceeded, the melting point becomes high, and even if it applies 
heat, it will be hard coming to dissolve. Therefore, the conductive bump herself will become hard, the time of 
contacting a conductor layer and the Bahia hall — the — since it becomes hard — a conductor — in a part, 
since a crack is generated in not contacting or a conductor, electrical connection nature and adhesion may fall 
[0028] . 

If it is the above-mentioned range, the fluidity in a conductive bump can be suppressed, Cu alloy can be made to 
be able to form appropriately, and adhesion with a conductor can also be secured. 

Furthermore, adhesion reinforcement of one with desirable the compounding ratio of Cu in a conductive bump 
being 0.5 - 5wt% can increase most, moreover, what is moderate also in degree of hardness — it is — a 
conductor — since it can spread in homogeneity in between, electrical connection nature is also raised. It cannot 
be based on the classes (plating, conductive pastes, those complex, etc.) of conductive metal which filled the 
Bahia hall which furthermore has the conductive bump, but adhesion can be raised. 
[0029] 

(Zn content metal bump) 

Diffusion of the metal itself can be suppressed by blending Zn in the conductive bump. That is, Zn alloy is formed 
in a conductive bump's once solidified metal. Even if the alloy is influenced of various heat histories (for example, 
annealing treatment, plating processing, IC chip mounting process, etc.) concerning a substrate, the metal 
dissolution is prevented, and faults, such as diffusion of a conductive bump metal, are suppressed. Therefore, 
resistance change, and short one and electric performance degradation can be suppressed, and an electrical 
property can be raised. 

Moreover, at the time of reliability trials, such as elevated-temperature neglect and a thermo-cycle trial, the 
neglect under an elevated temperature or a conductive bump's remelting solidified even if it carried out the 
temperature up (low-temperature => elevated temperature), and diffusion are made to control especially, and it is 

*a)c** 

furthermore, a conductive bump and a conductor — Zn or Zn alloy layer to an interface of a part — a conductor 
— permeation of the metal of a circuit etc. is controlled. That is, Zn layer has achieved the duty of a barrier layer. 
Formation of the dissimilar material in the interface forms that from which the melting point and thermal 
expansion differ as compared with the part of others [ part / the ]. Therefore, since the expansion on the basis of 
the dissimilar material and contraction occur and the partial stress in near an interface occurs, insulation is not 
secured. Therefore, dependability will also fall. 

Furthermore, between the conductor layer after a reliability trial, and the Bahia hall, since moisture does not 
permeate, adhesion reinforcement does not fall. When moisture permeated and a temperature rise is carried out, 
the moisture may serve as an origin and may swell. Therefore, a clearance will be formed, or a crack etc. will 
occur and adhesion will fall. Since the generating does not exist, the fall on the strength by contact nature fall can 
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be lost, and dependability can be raised. 

Furthermore with the conductive metal of Zn content, the diffusibility of the metal itself is suppressed. It is 
because the melting point tends to become high. Therefore, it is possible to obtain the multilayer printed wiring 
board which could make the Bahia hall pitch still narrower and carried out densification. 
[0030] 

the solidified conductive metal and a conductor — the alloy layer which consists of a Zn-conductivity metal is 
formed in the interface with a circuit Formation of the alloy film serves as a protective coat, and a flow of the 
metal of the part of others of this conductive metal is prevented, moreover, formation of the film — like the heat 
history or a heat process — etc. — ****** it is influenced of heat — formation of new Zn alloy, especially a 
conductor — since formation in a circuit is. prevented, a flow of a conductive metal can be suppressed. 
[0031] 

It is desirable to use any one of Sn/Zn, Sn/Ag/Zn, and the Sn/Cu/Zn for the above-mentioned conductive bump. 
Since Zn is blended with these, the above-mentioned operation and effectiveness are acquired by using a 
conductive bump. 

Moreover, since it becomes the factor which worsens an environment and the limit to use is carried out, as for 
the metallic material using lead, it is desirable to use the metallic material which does not use lead. However, if Zn 
is blended even if it is the presentation of solder other than this, it can use. 
[0032] 

It is desirable for the compounding ratio of Zn in the above-mentioned conductive bump to be 0.1 - 10wt%. 
0. Since there ts little formation of Zn alloy after solidifying that it is less than [ 1wt% ], when it remelts, a 
conductive bump's flow is not suppressed. Therefore, it is easy to generate connection in another adjacent 
conductor layer, moreover, a conductive metal and a conductor — in the interface of a circuit, the part in which 
Zn alloy film is not formed by the part will occur. The dissolution of a conductive metal and diffusion will occur 
from the Zn alloy film agenesis part 

If 10wt(s)% is exceeded, the melting point becomes high, and even if it applies heat, it will be hard coming to 
dissolve. Therefore, the conductive bump herself will become hard, the time of contacting a conductor layer and 

ac the Bahia hall — the — since it becomes hard — a conductor — in a part, since a crack is generated in not 

a contacting or a conductor, electrical connection nature and adhesion may fall 

£ If it is the above-mentioned range, the fluidity in a conductive bump can be suppressed and adhesion with a 
^conductor can also be secured. Furthermore, adhesion reinforcement of one with desirable the compounding ratio 
* of Zn in a conductive bump being 0.5 - 9wt% can increase most, moreover, what is moderate also in degree of 
- hardness — it is — a conductor — since it can spread in homogeneity in between, electrical connection nature 

can also be raised. It cannot be based on the classes (plating, conductive pastes, those complex, etc.) of 

conductive metal which filled the Bahia hall which furthermore has the conductive bump, but adhesion can be 

raised. 

[0033] 

Moreover, the thing containing antimony may be used. In that case, the same duty as the time of antimony 
blending zinc is achieved. That is, antimony should achieve the duty of a barrier layer. Formation of an alloy layer 
with copper is checked. As for the compounding ratio of antimony, it is desirable that it is 0.1 - 10%. 0. Since 
there is little formation of the regulus metal after solidifying that it is less than [ 1wt% ], when it remelts, it cannot 
suppress that a conductive bump flows. Therefore, it is easy to generate connection with another adjacent 
conductor layer, moreover, a conductive metal and a conductor — in the interface of a circuit, the part in which 
the regulus metal film is not formed by the part will occur. The dissolution of a conductive metal and diffusion will 
occur from the regulus metal film agenesis part. 

If 10wt(s)% is exceeded, the melting point becomes high, and even if it applies heat, it will be hard coming to 
dissolve. Therefore, the conductive bump herself will become hard, the time of contacting a conductor layer and 
the Bahia hall — the — since it becomes hard — a conductor — in a part, since a crack is generated in not 
contacting or a conductor, electrical connection nature and adhesion may fall If it is the above-mentioned range, 

the fluidity in a conductive bump can be suppressed and adhesion with a conductor can also be secured, 

[0034] 

The soldering paste generally applied, such as Sn/Pb, Sn/Ag, and Sn/Ag/Cu, or a conductive paste may be used 

besides it. 

[0035] 

(Outline explanation of the one side circuit board) 

As for the one side circuit board as a base unit which constitutes the multilayer printed wiring board concerning 
this invention, it is desirable to use the hard resin base material formed from the resin ingredient hardened 
completely as an insulating base material, adoption of such a resin ingredient — a resin base material top a 
conductor — since fluctuation of the final thickness of the insulating base material by press ** is lost in case the 
copper foil for forming a circuit is made to stick by pressure by hot press, a location gap of the Bahia hall is 



suppressed to the minimum, and the diameter of a beer land can be made small. Therefore, a wiring pitch can be 
made small and a wiring consistency can be raised. Moreover, since the thickness of a base material can be 
substantially kept constant, in forming opening for restoration Bahia hall formation which is mentioned later by 
laser beam machining, a setup of the laser radiation condition becomes easy. 
[0036] 

It is desirable that the hard base material chosen from a glass fabric epoxy resin base material, a glass fabric 
bismaleimide triazine resin base material, a glass fabric polyphenylene ether resin base material, an aramid 
nonwoven fabric-epoxy resin base material, and an aramid nonwoven fabric-polyimide resin base material is used 
as such an insulating resin base material, and a glass fabric epoxy resirfbase material is the most desirable. 
Besides it, thermosetting resin, such as polyimide, those complex, a photopolymer, and a photo-setting resin may 
be used for thermoplastics. 
[0037] 

Moreover, the thickness of the above-mentioned insulating base material has desirable 20^600 micrometers. 
The reason is that the dependability over electric insulation becomes low while reinforcement falls and handling 
becomes difficult by the thickness of less than 20 micrometers. Moreover, it is because the configuration holdout 
at the time of making Zagury form may fall. If it exceeds 600 micrometers, while detailed opening for the Bahia hall 
formation will come to be hard, it is because the substrate itself becomes thick. 
[0038] 

-the conductor layer formed in one side of the above-mentioned insulating base material, or a conductor — a 
circuit sticks copper foil through resin adhesives suitable on an insulating base material, and is formed by carrying 
out etching processing of the copper foil, respectively. 
[0039] 

namely, the thing which thickness does for the hot press of the above-mentioned conductor layer on an insulating 
base material through the resin adhesives layer which had the semi-hardening. condition the copper foil which is 
5-50 micrometers held — forming — moreover, a conductor — a circuit After carrying out hot press of the 
copper foil, [ whether a photosensitive dry film is stuck on a copper-foil face, and ] After applying a liquefied 
photosensitivity resist, it is desirable to lay the mask which has a predetermined circuit pattern, to form a plating- 
resist layer exposure and by carrying out a development and to be formed by carrying out etching processing of 
the copper foil of an etching-resist agenesis part after that 
[0040] 

a conductor — after making a circuit form, opening is made to form by the router, laser, punching, etc. When it is 
made the substrate which is a piece of an individual as magnitude of the opening, it is desirable that it is 10 - 70% 
to the area of a substrate. At less than 10%, since Zagury 's formation field is small, the merit to form becomes 
small. If it exceeds 70%, since the field which cannot maintain the reinforcement which can be set [ press ] and an 
external terminal forms will become small, it will become the factor to which IC chip to mount is restricted 
[0041] 

Since copper foil can be firmly pasted up to an insulating base material by performing hot press to the insulating 
base material top of the above-mentioned copper foil under suitable temperature and welding pressure, being 
more preferably carried out to the bottom of reduced pressure, and hardening only the resin adhesives layer of a 
semi-hardening condition, production time is shortened compared with the circuit board using the conventional 
prepreg. 

It is more desirable to carry out by using a protection film, in order to protect the Zagury part and to prevent a 

flow of the adhesives in that interface part, when Zagury is formed at this time. 

[0042] 

in addition, at least one sort which replaces with pasting of the copper foil to an insulating such base material top, 
adopts the one side copper clad laminate by which copper foil was beforehand stuck on the insulating base 
material, and is chosen from the water solution of a sulfuric-acid-hydrogen peroxide, persulfate, a cupric chloride, 
and a ferric chloride in the one side copper clad laminate — etching processing — carrying out — a conductor — 
a circuit can also be formed. 

the above — a conductor — the front face corresponding to each Bahia hall of a circuit — a conductor — it is 
desirable that the land (pad) as a part of circuit is formed in the range the aperture of whose is 50-250 
micrometers. 

When carrying out the laminating of the Bahia hall by the stack, make it moreover, more desirable to shift and 
form from the center line of the Bahia hall. Thereby, the stress transmitted by stack structure can be buffered 
[0043] 

the above — a conductor — it is desirable to form a roughening layer in the circuit pattern front face of a. circuit, 
to improve adhesion with the adhesives layer which joins both the circuit boards, and to prevent generating of 
exfoliation (delamination). 

as a roughening art — for example, software etching processing and melanism (oxidization) — 1 reduction 
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processing, formation of the needlelike alloy plating (the product made from the Ebara YUJI light: trade name 
INTAPURETO) which consists of copper-nickel phosphorus, and the trade name made from MEKKU "MEKKU 
dirty bond'' — there is surface roughening by the etching reagent. 
[0044] 

such a conductor — the conductor from the front face of an insulating resin base material in which the circuit 
was formed, and the front face of the opposite side — as for opening for the Bahia hall formation formed so that 
a circuit may be arrived at, it is desirable that 0.5 - 100m J and pulse width are formed for pulse energy for 1 to 
100 microseconds of the carbon dioxide gas laser by which pulse separation are irradiated in 0.5ms or more, and a 
shots per hour is irradiated on condition* that 3-50, and, as for the diameter of opening, it is desirable that it is the 
range of 50-250 micrometers. 

The reason is because connection dependability becomes low, and is because densification will become difficult if 
it exceeds 250 micrometers while it stops being able to fill up opening with the conductive matter in less than 50 
micrometers easily. 
[0045] 

before the opening formation by such carbon dioxide gas laser — the conductor of an insulating base material — 
it is desirable to make a resin film adhere to a circuit forming face and the field of the opposite side, and to . 
perform laser radiation from on the resin film. 
[0046] 

as the protective mask at the time of this resin film carrying out DESUMIA processing of the inside of opening for 
the Bahia hall formation, and being filled up with metal plating by electrolysis plating processing in opening after 
[ that ] carrying out DESUMIA processing — functioning — moreover, right above [ of the metal plating layer of 
the Bahia hall ] — the letter of a projection — it functions as a mask for printing for forming a conductor 
(conductive bump). 
[0047] 

As for the above-mentioned resin film, it is desirable to be formed from the PET film whose thickness of the film 
itself the thickness of for example, a binder layer is 1-20 micrometers, and is 10-50 micrometers, 
the letter of a projection which mentions the reason later depending on the thickness of a PET film — since the 
height of a conductor is decided — the thickness of less than 10 micrometers — the letter of a projection — the 
thickness by which the conductor was too low with thickness, tended to become a faulty connection, and 
exceeded 50 micrometers conversely — a connection interface — the letter of a projection — it is because a 
conductor spreads too much, so formation of a fine pattern cannot be performed. 
[0048] . 

In order to be filled up with the conductive matter and to form the Bahia hall in the above-mentioned opening for 

the Bahia hall formation, plating restoration and conductive paste restoration are desirable. 

Although restoration of a conductive paste is suitable in order to make it simple like a packer, to reduce a 

manufacturing cost and to raise the yield, depending on the presentation ratios in a paste (a conductive metal, 

resin, curing agent, etc.), hardening contraction may become large too much. In respect of the configuration and 

connection dependability when being filled up rather than it, plating restoration is desirable. 

[0049] 

Although either electrolysis plating processing or nonelectrolytic plating processing can perform the above- 
mentioned plating restoration, metal plating, such as the metal plating formed of electrolysis plating processing, 
for example, tin, silver, solder, copper/tin, and copper/silver, is desirable, and electrolytic copper plating is the 
optimal especially. 
[0050] 

When filled up by electrolysis plating processing, it is in the condition of having made the protection film adhering 
to the copper foil pasting side (conductor circuit forming face) of the above-mentioned insulating base material 
beforehand, and electrolysis plating is performed by making into a plating bar the copper foil formed in the 
insulating base material. Since this copper foil (metal layer) continues throughout one front face of an insulating 

base material and is formed, current density becomes uniform and it can fill up opening for the Bahia hall - 

formation with uniform height with electrolysis plating. 

Here, it is good to carry out activation of the front face of the metal layer in a non-through tube from an acid etc. 

before electrolysis plating processing. 

[0051] 

Moreover, after carrying out electrolysis plating, it is desirable for belt sander polish, buffing, etc. to remove the 

electrolysis plating (metal) which rose, and to carry out flattening from an opening edge. 

[0052] 

Furthermore, by the approach filled up with a conductive paste instead of, electrolysis plating processing, or 
nonelectrolytic plating processing of restoration of the conductive matter by plating processing, it can be filled up 
with a part of opening, and can also carry out by filling up a residual part with conductive paste. 
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The conductive paste which consists of at least one or more sorts of metal particles chosen from copper, tin, 

gold, silver, nickel, and various solder as the above-mentioned conductive paste can be used. 

[0053] 

Moreover, as the above-mentioned metal particles, what coated the dissimilar metal on the surface of metal 
particles can be used. The metal particles which covered the noble metals specifically chosen as a copper grain 
child's front face from gold and silver can be used. 
[0054] 

In addition, as a conductive paste, the organic system conductivity paste which added thermosetting resin, such 

as an epoxy resin, and polyphenylene sulfide (PPS) resin to metal particles is desirable. 

[0055] 

Since the aperture is a diameter of detailed which is 20-150 micrometers and air bubbles tend to remain when 
filled up with conductive paste, opening formed of the above-mentioned laser beam machining has the practical 
restoration by electrolysis plating. 
[0056] 

The Bahia hall formed in the one side circuit board mentioned above The arrangement consistency is the largest 
about the one side circuit board by which the laminating was carried out outside that an LSI chip etc. should be 
carried. The distance between Bahia and the hall formed in each circuit board by which a laminating is formed 
namely, carried out so that it may become the smallest about other outside one side circuit boards in order to 
connect with a mother board Being formed so that it may become large is desirable as it goes to the circuit board 
of the side connected to a mother board from the circuit board of the side which carries an LSI chip etc., and 
according to such a configuration, the leading-about nature of wiring improves. 
[0057] 

the one side circuit board which serves as a base unit by which a laminating is carried out when manufacturing 
the multilayer printed wiring board by this invention — the Bahia hall top — - the letter of a projection — it is 
desirable to prepare a conductor, i.e., a conductive bump, and to constitute so that electrical installation with 
other one side circuit boards may be secured. 

As for this conductive bump, it is desirable to be formed by being filled up with plating restoration or a conductive 

paste in opening of the protection film formed of laser radiation. 

[0058] 

Although either electrolysis plating processing or nonelectrolytic plating processing can perform the above- 
mentioned plating restoration, electrolysis plating processing is desirable. 

As electrolysis plating, although low melting point metals, such as copper, gold, nickel, tin, and various solder, can 

be used, tinning or solder plating is the optimal. 

[0059] 

As the above-mentioned conductive bump's height, the range of 3-60 micrometers is desirable. This reason is 
that it will spread in a longitudinal direction and will become a short cause when resistance becomes high and a 
bump is formed if dispersion in a bump's height cannot be permitted and 60 micrometers is exceeded according to 
deformation of a bump in less than 3 micrometers. 
[0060] 

When forming the above-mentioned conductive bump by restoration of a conductive paste, dispersion in the 
height of the electrolysis plating which forms the Bahia hall is corrected by adjusting the amount of conductive 
pastes with which it fills up, and can arrange many conductive bumps' height. 

As for the bump who consists of this conductive paste, it is desirable that it is in a semi-hardening condition. A 
conductive paste is hard also in the state of semi-hardening, and it is because the organic adhesives layer 
softened at the time of a heat press can be made to penetrate. Moreover, it is because it not only can make flow 
resistance low, but it deforms at the time of a heat press, a touch area increases and dispersion in a bump's 
height can be corrected. 
[0061] 

In addition, a conductive bump can be formed with the approach, no electrolyzing f or electrolysis plating immersed 
in solder melting liquid besides the approach of screen-stenciling a conductive paste using the metal mask with 
which it was prepared in opening in a predetermined location, for example, and the approach of printing the 
soldering paste which is a low melting point metal. 

It is good to use what blended Cu(s), such as a Sn-Ag system, Sn-Sb system solder, Sn-Pb system solder, Sn- 
Zn system solder, Sn-Pb-Cu system solder, Sn-Cu system solder, Ag-Sn-Cu system solder, In-Cu system solder, 
and Sn-Cu-Zn, as the above-mentioned low melting point metal. As a concrete thing, metals, such as Sn/Pb/Cu, 
Sn/Cu, Sn/Ag/Cu, Sn/Ag/In/Cu, Sn/Cu/Zn, Sn/Zn, Sn/Sb, Sn/Sb/In or tin, and lead, are mentioned. It is 
desirable to use fundamentally that by which Cu, Zn, or Sb was blended in solder. The fluidity of a conductive 
paste can be suppressed and other things are excelled in electric connectability and dependability also in the 
reliability trials under a high-humidity/temperature condition and thermo-cycle conditions etc. 
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10062] 

one side of an insulating base material which mentioned above the multilayer printed wiring board concerning this 
invention — a conductor — two or more sheets of the one side circuit board in which it comes to form a circuit 
As opposed to the front face by the side of the conductive bump of the one side circuit board which came to 
carry out a laminating in the predetermined direction, and has been arranged inside among those one side circuit 
boards the conductor in which the copper foil which comes to carry out mat processing of the whole surface is 
stuck by pressure in the condition of having made the mat side countering, and has a predetermined circuit 
pattern by etching processing — it is formed in the circuit. 
[0063] 

As for the mat side of the above-mentioned copper foil, it is desirable to form by etching processing well-known 
in itself, nonelectrolytic plating processing, oxidation reduction processing, etc., and forming by etching processing 
especially is desirable. 

As the above-mentioned etching processing, there is an etching reagent which used a cupric chloride, a ferric 
chloride, persulfate, a hydrogen peroxide/sulfuric acid, alkali etchant, an organic acid, and drug solutions, such as 
the second copper complex, as base resin, 

As the above-mentioned nonelectrolytic plating processing, there are composite coatings, such as nonelectrolytic 
plating of monolayers, such as copper, nickel, and aluminum, permutation plating, and copper-nickel-Lynn, etc., 
as the above-mentioned oxidation reduction processing — melanism — there is processing performed by the 
bath and the reduction bath which are alkaline baths, such as sodium. 
[0064] 

Although the adhesion between the copper foil and the insulating resin base materials by which mat processing 
was carried out [ above-mentioned ] changes with resin viscosity, the thickness of copper foil, ************, etc. 
When an insulating resin base material is a hard resin base material and the range of the thickness of copper foil 
is 5-50 micrometers The range of the roughness of the mat side of copper foil is 0.1-5 micrometers, temperature 
is 120-250 degrees C, ************ j s the range of 1-10Mpa, and, as for the Peel reinforcement as the result, it 
is desirable that it is the range of 0.6 - 1 .4 kg/cm2. 
[0065] 

the conductor formed by carrying out etching processing of the copper foil since the mat side of the above- 
mentioned copper foil is stuck by pressure also not only to the field by the side of the conductive bump of the 
one side circuit board but to the conductive bump who projects from the field — - between a circuit and the fields 
by the side of a conductive bump, and its conductor — the junction nature between a circuit and a conductive 
bump improves. 
[0066] 

Generally, in carrying out the laminating of the one side circuit board to a multilayer in the same direction the 
conductor which is a metal layer in order to repeat heating processes, such as desiccation and annealing, after 
being immersed in plating liquid, a penetrant remover, etc., since the stress which joins the part in which a circuit 
does not exist is not buffered the substrate itself — curving — therefore, a conductor — the faulty connection in 
fracture of a circuit, an open circuit, and the Bahia hall part, exfoliation of a restoration metal, etc. occur, and a 
fall may be caused in electrical connection nature and dependability 
[0067] 

after [ however, ] unifying two or more one side circuit boards and copper foil by which the laminating was carried 
out in the same direction by hot press like the invention in this application — copper foil — etching processing — 
carrying out — a conductor — a circuit — forming — the conductor — to a circuit forming face, the above- 
mentioned direction carries out the laminating of other one side circuit boards to an opposite direction, and is 
united with it by hot press. 

in this case, the conductor which the mat side of copper foil was stuck by pressure to the field by the side of the 
conductive bump of the one side circuit board located more inside, and carried out etching processing and formed 
that copper foil — a circuit can form the contact pads which should be joined by the conductive bump of other 
one side circuit boards by which a laminating is carried out to it in the circuit pattern of the request* which it has 
at least. 
[0068] 

therefore, the conductor to the field by the side of the conductive bump of a substrate — since the Peel 
reinforcement and pull reinforcement of a circuit are fully secured and the location gap of contact pads to the 
Bahia hall by hot press can be prevented, positive electrical installation can be performed. 
[0069] 

Moreover, it is desirable to perform hot press twice in this case. Although an exact scale factor is needed* the 

high Peel reinforcement and pull reinforcement can be obtained. 

[0070] 

the above — a conductor — covering formation of the protective coat which consists of noble metals, such as at 
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least one kind of protective coat or gold, platinum, etc. which are chosen from tin, zinc, nickel, and Lynn, may be 
carried out to the mat side of the copper foil which forms a circuit. 

The thickness of such a protective coat has the desirable range of 0.01-3 micrometers. The reason is 0.01 
micrometers. It is because the crevice of the formed mat side may be filled up with a protective coat and a mat 
treatment effect may be offset, if detailed irregularity of a mat side may be unable to be completely covered with 
the following and 3 micrometers is exceeded. The range especially of desirable thickness is 0.03-1 micrometer. 
[0071] 

The protective coat which consists of tin among the above-mentioned protective coats can be formed as a thin 
film layer which deposits with non-electrolyzed permutation plating, and can be most advantageously applied from 
excelling also in adhesion with a mat side., 
[0072] 

Hoe stannous-fluoride-thiourea liquid or tin chloride^thiourea liquid is used for the nonelectrolytic plating bath for 
forming such ** tinning film, and, as for the plating processing condition, it is desirable to consider as about 5 
minutes in the room temperature around 20 degrees C, and to consider as about 1 minute in a 50 degrees C - 
about 60 degrees C elevated temperature. 

According to such nonelectrolytic plating processing, the copper-tin substitution reaction based on metal complex 
formation of thiourea takes place in the front face of a copper pattern, and a tin thin film layer is formed in it. 
Since it is a copper-tin substitution reaction, a mat side can be covered without destroying the shape of toothing. 
[0073] 

Moreover, as for the noble metals which can be used being able to replace with metals, such as tin, it is desirable 
that they are gold or platinum. It is because these noble metals cannot be easily risked by the acid or oxidizer 
which are roughening processing liquid compared with silver etc. and a mat side can be covered easily. However, 
since cost increases, noble metals are used only for a speciality product in many cases. The coat of such gold 
and platinum can be formed with, a spatter, electrolysis, or nonelectrolytic plating. 
[0074] 

By preparing such an enveloping layer, the wettability of a mat side becomes uniform, and junction nature with the 
conductive bump formed corresponding to the Bahia hall not only making it improve but since junction nature with 
the resin with which it sinks into the core material which constitutes a resin insulating layer can also be raised, 
electrical installation nature and connection dependability are improved sharply. 
[0075] 

The multilayer printed wiring board formed of the above-mentioned laminating and hot press can cover the front 
face of the outside circuit board, and can prepare a solder resist layer. 

the conductor which the solder resist layer is formed mainly from thermosetting resin or a photopolymer, and 
opening is formed in the part corresponding to the Bahia hall location on the circuit board, and is exposed from 
the opening — solder objects, such as a solder bump who is an external terminal, and a solder ball, a conductive 
pin of T form, are formed on a circuit (contact pads). An external terminal is formed in both sides. 
[0076] 

Moreover, about other circuit boards in the lower layer in the side connected to a mother board among the circuit 
boards located outside, the conductive ball formed from metallic materials, such as a conductive pin of T form 
which was located in right above [ of the Bahia hall ], for example, was formed from metallic materials, such as 42 
alloys and phosphor bronze, and gold, silver, solder, can be prepared. 
[0077] 

[Embodiment of the Invention] 
[Embodiment of the Invention] 

First, the one side circuit board concerning the operation gestalt of this invention is explained with reference to 
drawing 1 and drawing 2 about the configuration of a multilayer printed wiring board which comes to carry out a 
laminating. 

Drawing 1 (A) shows the configuration of the multilayer printed wiring board 100 which constitutes a package 
substrate, and drawing 1 (B) shows the condition of having mounted the IC chip 70 in this multilayer printed wiring 
board 100. Drawing 2 shows the condition of having carried out the laminating of the IC module 120 to the 
multilayer printed wiring board 100 which mounted the IC chip 70. 
[0078] 

As shown in drawing 1 (A), a multilayer printed wiring board 100 carries out the laminating of the two-layer one 
side circuit board A and the one side circuit board B, and changes. Opening (Zagury section) 10a for holding IC 
chip is formed in the center section of the upper one side circuit board A. the top face of the one side circuit 
board A — a conductor — a circuit 36 forms — having — **** — this — a conductor — BGA56 for IC module 
connection is arranged on the circuit 36. moreover — this — a conductor — the Bahia hall 18 is formed in the 
bottom of a circuit 36 at the opening 16 which penetrates the insulating base material 10. the conductor of the 
one side circuit board B of a lower layer [ lower limit / of the Bahia hall 18 ] — the solder bump 24 for connecting 
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With a circuit 28 is stationed. This one side circuit board A and the lower layer one side circuit board B are 
connected through the adhesives layer 26. Metal layer 28a for heat dissipation of the IC chip 70 is prepared in the 
center of a top face of the lower layer one side circuit board B. Under the metal layer 28a, Bahia hall 18a for heat 
dissipation is prepared, the conductor of the top face of the lower layer one side circuit board B — down the 
circuit 28, the Bahia hall 18 for circuit connection is formed, the solder bump 24 of the lower layer one. side 
circuit board B — a conductor — a circuit 38 connects — having — this — a conductor — BGA56 is attached 
in the circuit 38. In addition, the solder resist layer 40 is covered by the top face of the one side circuit board A, 
and the inferior surface of tongue of the one side circuit board B. 
[0079] 

As shown in drawing 1 (B), it is in opening 10a of a multilayer printed wiring board 100, and the IC chip 70 is held 
on the above-mentioned metal layer 28a. the IC chip 70 — a wire 72 — the conductor by the side of a multilayer 
printed wiring board — circuit (pad) 36p and connection are taken. Mold is made with resin 74 by this IC chip 70 
and opening 10a. 
[0080] 

As shown in drawing 2 , the IC module 1 20 is connected to BGA56 by the side of the front face of a multilayer 
printed wiring board 100 through a terminal 132. On the other hand, BGA56 by the side of the rear face of a 
multilayer printed wiring board is connected to the printed wired board which is not illustrated. The IC module 120 
comes to carry out the mold of the IC chip 122 laid on the terminal assembly 130 by resin 124, and bonding 
connection of the IC chip 122 and the terminal 132 of a terminal assembly 130 is made with the wire 128. 
[0081] 

Since BGA56 is arranged at the front face and the rear face, the multilayer printed wiring board 1 00 of the 1 st 
operation gestalt becomes possible [ connecting another printed wired board etc. to the both sides ]. For example, 
where the IC module 120 is mounted through surface BGA56, it is connectable with a printed wired board through 
BGA56 on the back. Moreover, the degree of freedom of the gestalt of IC module mounted increases. 
[0082] 

Moreover, if another view is parried out, two kinds such as the circuit (PGK circuit) which is made to connect the 
circuit formed in this multilayer printed wiring board to the IC chip 70 mounted on this substrate, and is pulled out 
outside, and the circuit (INTAPOZA circuit) which is connected to the IC module 120 and pulled out through this 
multilayer printed wiring board outside are intermingled. The duty of INTAPOZA and a PKG substrate can be 
achieved by one sheet, and a miniaturization and advanced features are enabled. Moreover, even if a multilayer 
printed wiring board 100 or the IC module 120 causes a defect in this case, it can respond, before attaching the 
IC module 120 in a multilayer printed wiring board. It can be easily adapted even if it carries out the design change 
(for example, the case of having changed capacity is meant if it is memory) of the IC module 120. 
[0083] 

Since Zagury 10a is formed, thickness (thickness in the condition of having mounted the IC chip 70 in the 
multilayer printed wiring board 100) in the mounting area can be made thin. Furthermore, even if it multilayers and 
mounts IC, the total thickness of the substrate including closure resin itself can also be made thin. 
[0084] 

With the 1st operation gestalt, it is arranged so that BGA56 on the back may not lap surface BGA56 and directly 
under pad 36p. That is, as shown in drawing 13 which elxpands and shows a part of drawing 2 , it is arranged so 
that the center line X1 of the Bahia hall 18 in which BGA56 is attached, and the center line X2 of the Bahia hall 
18 in which BGA56 on the back is attached may shift. That is, it is arranged so that the connection field of 
BGA56 on the back may not lap directly under surface BGA56 and the connection field of a pad. BGA56 has a 
small connection place compared with external terminals, such as a conductive contact pin, and stress tends to 
concentrate it. Moreover, it is because stress will occur according to an external factor, like heat is added and the 
stress will be transmitted to an external edge, if the coefficient of thermal expansion of an ingredient with other 
printed wired boards etc. differs. Therefore, the generated stress is also told to a substrate. If it is formed at this 
time so that double-sided BGA56 may overlap, stress will get across to an opposite side. Therefore, the faulty 
connection in an opposite side may be caused. However, if BGA56-has not lapped, since the stress -is buffered, it 
is hard coming to cause connection fault. 
[0085] 

With the 1 st operation gestalt, the IC chip 1 22 is memory with small calorific value, and the IC chip 70 is a logic IC 
with much calorific value. Metal layer 28a is prepared directly under this IC chip 70, and it is made to connect 
with this metal layer 28a through Bahia hall 18a at BGA56. By making it the configuration, heat can be made to be 
able to transmit to the printed wired board side connected to BGA56 efficiently, and heat can be radiated. 
[0086] 

Drawing 1 1 (A) is the sectional view of the multilayer printed wiring board concerning the example of an alteration 
of the 1st operation gestalt, and drawing 1 1 (B) is a top view. In this example of an alteration, pad 36p is arranged 
alternately. 
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[0087] 

Drawing 12 is ** with the sectional view of the multilayer printed wiring board concerning the example of an 
alteration of the 1st operation gestalL Like this example of an alteration, it is also possible to lay IC chip 122B in 
the shape of a stack on IC chip 122A. 
[0088] 

About an example of an approach which manufactures the multilayer printed wiring board concerning this 
invention hereafter, an accompanying drawing is made reference and explained concretely. 

(1) In manufacturing the multilayer printed wiring board concerning this invention, that by which copper foil 12 was 
stuck on one side of the insulating base material 10 is used for one side circuit board 1 0A as a base unit which 
constitutes it as a start ingredient ( drawing 3 (A)). 

[0089] 

This insulating base material has the most desirable glass fabric epoxy resin base material, although the hard 
laminating base material chosen from for example, a glass fabric epoxy resin base material, a glass fabric 
bismaleimide triazine resin base material, a glass fabric polyphenylene ether resin base material, an aramid 
nonwoven fabric-epoxy resin base material, and an aramid nonwoven fabric-polyimide resin base material may be 
used. 
[0090] 

The thickness of the above-mentioned insulating base material 10 has desirable 20-600 micrometers. The reason 
is because the dependability over electric insulation becomes low while reinforcement falls and handling becomes 
difficult by the thickness of less than 20 micrometers, and the substrate itself becomes thick by the thickness 
exceeding 600 micrometers while formation of the detailed Bahia hall and restoration of a conductive paste 
become difficult. 
[0091] 

Moreover, the thickness of copper foil 1 2 has desirable 5-18 micrometers, if the reason is because it will 
penetrate if too thin and is too thick conversely, in case it forms opening for the Bahia hall formation in an 
insulating base material using laser beam machining which is mentioned later — etching — the conductor of 
detailed line breadth — it is because it is hard to form a circuit pattern. 
[0092] 

It is desirable to use the one side copper clad laminate obtained by carrying out the laminating of the prepreg 
which the epoxy resin was made to **** to glass fabrics, and was made into B stage especially as the above- 
mentioned insulating base material 10 and copper foil 12, and the copper foil, and carrying out hot press. The 
reason is that the location of a circuit pattern or the Bahia hall does not shift during the handling after copper foil 
was etched, and it excels in location precision. 
[0093] 

(2) Next, stick the transparent protection film 1 4 on the front face on which the copper foil of an insulating base 
material was stuck, and the front face of the opposite side ( drawing 3 (B)). 

As for this protection film 14, a polyethylene terephthalate (PET) film [ as / whose thickness of 1-20 micrometers 

and the film itself the thickness of a binder layer is 10-50 micrometers ] is used. 

[0094] . * .-• - 

(3) Subsequently, perform carbon-dioxide-gas laser radiation from on the PET film 14 stuck on the insulating base 
material, penetrate a PET film, and form the opening 1 6 which reaches copper foil (or a conductor circuit pattern) 
12 from the front face of the insulating base material 10 ( drawing 3 (C)). 

This laser beam machining is performed by pulse oscillation mold carbon-dioxide-gas laser-beam-machining 
equipment, and, as for that processing condition, it is desirable for 1-100 microseconds and pulse separation to 
be [ pulse energy / for 0.5ms or more and a shots per hour ] within the limits of 3-50 for 0.5 - 100m J and pulse 
. width. 

As for the aperture of the opening 1 6 for beer formation which may be formed under such processing conditions, 
it is desirable that it is 50-250 micrometers. 

■ In addition, the -above-mentioned protection film may be used as the mask for printing, when forming-a solder 

bump who mentions later by printing of a conductive paste. In this case, it is desirable to use as solder that with 
which Cu, Zn, or Sb was blended, another conductor which adjoins each other from that the melting point is high 
and the fluidity of the paste itself being small as compared with Sn/Pb — a circuit — being short (short circuit) - 
- it is hard to cause. Therefore, it is because electrical connection nature and dependability improve. However, 
the conductive paste which consists of metal particles, such as the soldering paste generally used and copper, 
such as Sn/Pb and Sn/Ag, and gold, may be used. 
[0095] 

(4) In order to remove the resin remnants which remain on the side face and base of opening 16 which were 
formed at the process of the above (3), perform DESUMIA processing. 

As for this DESUMIA processing, it is desirable to be carried out by dry type processing of oxygen plasma 
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electrodischarge treatment, corona discharge treatment, the ultraviolet-rays lasing, or excimer laser processing. 
[0096] 

(5) Next, after sticking the PET film 15 as a plating protection film to the 12th page of the copper foil of the 
substrate 10 which carried out DESUMIA processing ( drawing 3 (D)), perform electrolytic copper plating 
processing which makes copper foil 12 a plating bar, and in opening, it is filled up with electrolytic copper plating 
and form the restoration Bahia hall 18 ( drawing 3 (E)). 

In addition, the PET film 15 stuck on the substrate may be made to exfoliate after electrolytic copper plating 
processing, and flattening of the electrolytic copper plating which rose in the upper part of opening may be 
removed and carried out by belt sander polish, buffing, etc. ( drawing 4 (A)). 
[0097] . - 

(6) Electrolysis solder which makes copper plating 18 a plating bar after performing electrolytic copper plating 
processing of the above (5). the letter of a projection which performs plating processing and consists of 
electrolysis solder plating — a conductor 24, i.e., a conductive bump, is formed so that it may project slightly from 
electrolytic copper plating 18 front face ( drawing 4 (B)). The conductive bump who formed at this time formed by 
Sn/Cu (97:3). 

[0098] 

(7) Subsequently, make the PET film stuck on the copper foil 12 of the insulating base material 10 exfoliate after 
applying resin adhesives to a front face including the conductive bump 24 of the insulating base material 10 and 
forming the adhesives Jayer 26 in it ( drawing 4 (C)). 

Such resin adhesives are formed as an adhesives layer which is applied to the front face which does not contain 
the whole front face including the conductive bump of for example, ah insulating base material, or a conductive 
bump, and consists of non-hardening resin in the condition of having been dried. As for this adhesives layer, it is 
desirable to carry out precure, since handling becomes easy, and that thickness has the desirable range of 5-50 
micrometers. 
[0099] 

As for said adhesives layer, consisting of organic system adhesives is desirable, and it is desirable that they are 
an epoxy resin, polyimide resin, the heat-curing mold poly FENOREN ether (PPE), the compound resin of an 
epoxy resin and thermoplastics, the compound resin of an epoxy resin and silicone ****, and at least one sort of 
resin chosen from BT resin as organic system adhesives. 

The method of application of the non-hardening resin which is organic system adhesives can use curtain coater, a 

spin coater, a roll coater, a spray coat, screen-stencil, etc. Moreover, formation of an adhesives layer can be 

performed also by laminating an adhesives sheet. 

[0100] , 

At this time, two kinds of one side circuit boards are created. 

One is the one side circuit board (the one side circuit board A is called below) which has opening 10a by the 
router, punching, etc. in a substrate ( drawing 4 (D)). 

Another is the one side circuit board (the one side circuit board B is called below) which does not have opening 

and which is mentioned later. 

[0101] 

The above (1) The one side circuit board A produced according to the process of - (7) forms in a substrate what 
has opening with a router, punching, laser, etc. The area to form is formed in 3% or more of area of the area of IC 
chip to mount At less than 2%, it is because the permission to unescapable location gap of the alignment of IC 
chip etc. is lost, so IC chip cannot be mounted. Moreover, it is because it mounts, so a field is not secured, either. 
While having copper foil as a conductor layer on one front face of an insulating base material and having a 
restoration Bahia hall in opening which reaches copper foil from the front face of another side The solder bump 
who consists of solder plating is formed on the restoration Bahia hall. Have an adhesives layer on the front face 
of the insulating base material which furthermore contained the solder bump, and it is formed in it. In case the 
multilayer printed wiring board concerning this invention is produced, it is desirable to be adopted as the circuit 
board by which a laminating is carried out to the upper layer by being located, or the circuit board which forms 
the double-sided circuit board with the copper foil which comes to have a mat side. 
[0102] 

Next, other one side circuit boards B by which a laminating is carried out to the lower layer of the above- 
mentioned one side circuit board A are produced. 

(8) After processing like the process of above-mentioned (1) - (6) first (refer to drawing 5 (A) - (G)), Etching 
processing is performed, after sticking the etching protection film 25 on solder bump 24 forming face of the 
insulating base material 10 ( drawing 6 (A)) and ****(ing) copper foil 12 with the mask of a predetermined, circuit 
pattern, a conductor — conductor-layer 28a which functions as a circuit (a beer land is included) 28 and a heat 
sink directly under IC chip is formed ( drawing 6 (B)). 
[0103] 
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the conductor which met the predetermined circuit pattern, exposed and carried out the development, formed 
etching resist, etched the metal layer of an etching-resist agenesis part, and contained the beer land first in this 
down stream processing after sticking a photosensitive dry film resist on the surface of copper foil — a circuit 
pattern is formed. 

As this etching reagent, at least one sort of water solutions chosen from the water solution of sulfuric-acid 

passing away hydrogen oxide, persulfate, a cupric chloride, and a ferric chloride are desirable. 

[0104] 

the above-mentioned copper foil — etching — a conductor — as pretreatment which forms a circuit 28, since a 
fine pattern is made easy to form, beforehand, the whole surface surface of copper foil can be etched and 1-10 
micrometers of thickness can be more preferably made thin to about 2-8 micrometers. 

a conductor — although the bore of the beer land as a part of circuit is the same as the Bahia hall aperture 
almost, as for the outer diameter, it is desirable to be formed in the range of 50-250 micrometers. 
[0105] 

(9) the conductor formed above (8) — the thin film layers 29, such as tin, may be formed by n on electro lytic 
plating processing to the front face of a circuit ( drawing 6 (C)). 

Hoe stannous-fluoride-thiourea liquid or tin chlorideH:hiourea liquid is used for the nonelectrolytic plating bath for 
forming such ** tinning film, and, as for the plating processing condition, it is desirable to consider as about 1 - 5 
minutes in the temperature of 20 degrees C - about 60 degrees C. 

According to such nonelectrolytic plating processing, the copper-tin substitution reaction based on metal complex 
formation of thiourea takes place in the front face of a copper pattern, and a tin thin film layer with a thickness of 
0.01-1 micrometer is formed in it. 
[0106] 

in addition, the conductor formed at the process of the above (7) — roughening processing can be performed if 
needed to the front face of a circuit 28, and the tin layer formed at the process of the above (8) on the 
roughening layer can also be formed. 

Moreover, it is desirable to replace with a tin layer and to cover with the protective coat which consists of noble 
metals, such as a protective coat or gold, platinum, etc. which consist of at least one kind chosen from zinc, 
nickel, and Lynn. 

The above-mentioned roughening processing is for improving adhesion with an adhesives layer and preventing 
exfoliation (delamination), in case it multilayers. 

as a roughening art — for example, software etching processing and melanism (oxidization) — 1 reduction 
processing, formation of the needlelike alloy plating (the product made from the Ebara YUJI light: trade name 
INTAPURETO) which consists of copper-nickel phosphorus, and the trade name made from MEKKU "MEKKU 
dirty bond" — there is surface roughening by the etching reagent. 
[0107] 

formation of the above-mentioned roughening layer is formed using an etching reagent — desirable — for 
example, a conductor — the front face of a circuit can be formed by carrying out etching processing using an 
etching reagent from the second copper complex and the mixed water solution of an organic acid, this etching 
reagent — the bottom of oxygen coexistence conditions, such as a spray and bubbling, — copper — a conductor 
— a circuit pattern can be dissolved and a reaction is presumed to be what advances as follows. 
Cu+Cu (II) An ->2Cu(I) An/2 

2Cu(I) An/2 +n / 402 +nAH (aeration) ->2Cu(II) An +n/2H20 

A shows a complexing agent (it acts as a chelating agent) among a formula, and n shows the coordination number. 
[0108] 

As shown in an upper type, the generated first copper complex dissolves in an operation of an acid, it combines 

with oxygen, and it turns into the second copper complex, and is again contributed to copper oxidation. The 

second copper complex used in this invention has the good second copper complex of azoles. The etching 

reagent which consists of this organic-acid-second copper complex can be dissolved in water, and can prepare 

the second copper complex and organic acid (the need is accepted and it is the- halogen ion) of azoles. 

Such an etching reagent is for example, an imidazole copper (II) complex. Ten weight sections, glycolic acid Seven 

weight sections, potassium chloride It is formed from the water solution which mixed 5 weight sections. 

Moreover, the one side circuit board B may be created, without forming roughening processing and an enveloping 

layer. 

[0109] 

(10) Subsequently, apply the resin adhesives 32 to the front face of the insulating base material after making the 
protection film 25 exfoliate from the front face of the insulating base material 10 including a solder bump ( drawing 
6(D)). 

Such resin adhesives are formed as an adhesives layer which is applied to the front face which does not contain 
the whole front face including the solder bump of for example, an insulating base material, or a solder bump, and 
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consists of non-hardening resin in the condition of having been dried. As for this adhesives layer, it is desirable to 
carry out precure, since handling becomes easy, and that thickness has the desirable range of 5-50 micrometers. 
[0110] 

As for said adhesives layer, consisting of organic system adhesives is desirable, and it is desirable that they are 
an epoxy resin, polyimide resin, the heat-curing mold poly FENOREN ether (PPE), the compound resin of an 
epoxy resin and thermoplastics, the compound resin of an epoxy resin and silicone +***, and at least one sort of 
resin chosen from BT resin as organic system adhesives. 

The method of application of the non-hardening resin which is organic system adhesives can use curtain coater, a 
spin coater, a roll coater, a spray coat, screen-stencil, etc. Moreover, formation of an adhesives layer can be 
performed also by laminating an adhesives sheet. 

the one side circuit board B produced according to the process of above-mentioned (8) - (1 0) — one front face 
of the insulating base material 1 0 — a conductor — it has a circuit and it has the solder bump 24 who consists of 
solder plating on the surface of another side, and it has the adhesives layer 26 for adhesion with other insulating 
base materials, or the adhesives layer 32 for adhesion with copper foil on the front face of the insulating base 
material which contained the solder bump 24 further, and it is formed in it. 

(11) While turning caudad the field by the side of the conductive bump of the above-mentioned one side circuit 
board A and carrying out the laminating of the one side circuit board B in the same direction to the field The 
copper foil 30 whose thickness which has the mat side whose surface roughness is 1.0 micrometers is 5-18 
micrometers to the front face by the side of the solder bump 24 of the one side circuit board B A laminating, is 
carried out in the condition of having made the mat side countering ( drawing 7 (A)), under the heating 
temperature of 150-200 degrees C, and the conditions of welding-pressure 1-10MPa, hot press is carried out and 
the one side circuit board A and the one side circuit board B are unified ( drawing 7 (B)). 
[0113] 

At this time, it is crowded on both sides of a metal, a resin film, etc. in opening 1 0a of the one side circuit board A 
between press plates. It is effective in order to avoid becoming an ununiforrnity at the location gap at the time of 
a press, and a pressure in order for this to prevent the outflow of adhesives. In this case, it is also good to place 
the corrosion plate which needs to put nothing in and has heights. 

[0114] . 

More preferably, such hot press is performed to the bottom of reduced pressure, and the one side circuit board A 

and the one side circuit board B paste it up by stiffening the resin adhesives layer 26 in the condition of not 

hardening. Copper foil 30 is pasted up by stiffening the adhesives layer 32. 

[0115] 

(12) carrying out etching processing of the copper foil 12 of the upper layer of the circuit board unified in the 
above (11), and the lower layer copper foil 30 — the upper layer and the lower layer of a multilayer printed wiring 
board — a conductor — a circuit 36 and a conductor — form a circuit 38 (Bahia hall land and pad 36p is 
included) (refer to drawing 7 (C)). 

[0116] 

the conductor which met the predetermined circuit pattern, exposed and carried out the development, formed 
etching resist, etched the metal layer of an etching-resist agenesis part, and contained the Bahia hall land first in 
this down stream processing after sticking a photosensitive dry film resist on the front face of copper foil 1 2 and 
copper foil 30 — a circuit 36 and a conductor — a circuit 38 is formed. 
[0117] 

(13) Next, form the solder resist layer 40 in the outside of the one side circuit boards A and B, respectively 

( drawing 8 (A)), in this case, the thing which the photo-mask film which drew opening is laid, and it exposes and 
is done to this paint film for a development after circuit-board A calling, applying a solder resist constituent to 
the whole outside surface of B and drying that paint film — a conductor — the opening 44 to which the solder 
pad part located in a circuit and right above [ Bahia hall ] was exposed is formed, respectively* A film may be 
stuck besides it and opening may be carried out by exposure, the development, or laser. 
[0118] 

(14) Before arranging the conductive bump, the conductive ball, or the conductive pin which be an external 
terminal in the solder pad (opening 44) part exposed to right above [ Bahia hall ] from opening of the solder resist 
obtained at the process of the above (1 3), it be desirable to form the metal layer which consist of "nickel 52-gold 
54" on each solder pad section ( drawing 8 (B)). 

[0119] 

The thickness of this nickel layer 52 has desirable 1-7 micrometers, and the thickness of a gold layer 54 has 
desirable 0.01-0.06 micrometers. This reason is that it will be easy to exfoliate if too thin [ if a nickel layer is too 
thick, increase of resistance will be caused, and ]. It is because the adhesion effectiveness with a solder object 
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•will fall on the other hand if too thin [ if a gold layer is too thick, it will become an increase of cost, and ]. The 

monolayer of tin or a noble-metals layer may be formed. 

[0120] 

(15) On the metal layer which consists of nickel-gold prepared on the above-mentioned solder pad section, supply 
a solder object, form the conductive bump who is an external terminal by melting and solidification of this solder 
object, or join a conductive ball or a conductive pin to the solder pad section, and form a multilayered circuit 
board ( drawing 1 (A)). 
[0121] 

A solder replica method and print processes can be used as the supply approach of the above-mentioned solder 
object It is the approach of forming a solder pattern by a solder replica method's pasting a solder foil together to 
prepreg here, and leaving and etching only the part which is equivalent to a part for opening in this solder foil, and 
considering as a solder carrier film, carrying out the laminating of this solder carrier film so that a solder pattern 
may contact a pad, after applying flux to a part for solder resist opening of a substrate, and heating and imprinting 
this. 

[0122] . 

On the other hand, print processes are approaches of laying in a substrate the printing mask (metal mask) which 
prepared opening in the part equivalent to a pad, and printing and heat-treating soldering paste. Tin-silver, a tin- 
indium, tin-zinc, a tin-bismuth, tin-antimony, etc. can be used as solder. As for those melting points, it is desirable 
that it is lower than a conductive bump's melting point 
[0123] - 

That is, a solder object suitable on each solder pad exposed from opening of a solder resist layer is supplied, and 
a conductive bump is formed, or it constitutes so that a conductive ball or conductive T pin may be connected. 
[0124] 

In addition, as a solder ingredient which connects the conductive ball 56 and T pin, it is desirable to use tin / 
antimony solder with the melting point higher than a conductive bump's melting point, tin / silver solder, tin / 
silver / copper solder, etc. 
[0125] 

The above (1) According to the operation gestalt according to the process of - (15), a multilayer printed wiring 
board 60 While carrying out the laminating of the one side circuit board A and the one side circuit board B in the 
same direction, where opposite arrangement is carried out, copper foil 30 to the front face by the side of the 
solder bump of the one side circuit board B, so that a mat side may counter the copper foil 12 of the one side 
circuit board A while pasting up the one side circuit boards by carrying out hot press, after sticking copper foil 30 
to the one side circuit board B by pressure and multilayering, and the copper foil 30 stuck to one side circuit 
board B~2 by pressure — etching processing — carrying out — respectively — a conductor — circuits 36 and 
38 were formed. Besides such an operation gestalt following **1 The example 1 of an alteration, **2 A 
. production process which was indicated for the example 2 of an alteration is also employable. 
[0126] 

**1 The example 1 of an alteration 

Where opposite arrangement of the copper foil 30 which has a mat side on the front face by the side of the solder 
bump 24 of the one side circuit board B is carried out copper foil 30 is stuck to the one side circuit board B by 
pressure by ( drawing 9 (A)) and vacuum hot press ( drawing 9 (B)). then, the conductor which performs etching 
processing, etches copper foil alternatively, and has a predetermined pattern where an etching protection film is 
stuck — a circuit 38 is formed and the double-sided circuit board B is formed ( drawing 9 (C)). 
then, the field by the side of the solder bump 24 of the one side circuit board A — receiving — the conductor of 
the circuit board B — the condition of carrying out opposite arrangement of the field by the side of a circuit 28 - 
- ( — it multilayers drawing 9 (D)) and by carrying out vacuum hot press ( drawing 9 (E)). then, the copper foil of 
the one side circuit board A — etching — a conductor — a circuit is formed (refer to drawing 7 (C)). 
[0127] 

**2 The example 2 of an alteration - - , -. 

the copper foil 12 of the one side circuit board A shown in drawing 4 (C) — etching — a conductor — a circuit 
36 is formed ( drawing 10 (A)) and opening 10a is drilled in a substrate 10 by the router, punching, etc. ( drawing 
10 (B)). then, the one side circuit board A — receiving — the process of drawing 9 (C) — a conductor — the 
condition of having carried out opposite arrangement of the double-sided circuit board B in which the circuit 38 
was formed — ( — it multilayers drawing 10 (C)) and by carrying out vacuum hot press ( drawing 10 (D)). 
[0128] 

Although the laminating unification of the one side circuit board of two sheets was carried out and it multilayered 
to two-layer with the operation gestalt mentioned above, the multilayering if needed by increasing at least the 
three or more layers of the number of the one side circuit boards is possible. 
[0129] 
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'[Example] 
(Example 1) 

(1) Manufacture first the one side circuit board which constitutes a multilayer printed wiring board. The one side 
copper clad laminate obtained by carrying out the laminating of the prepreg which the epoxy resin was made to 
**** to glass fabrics, and was made into B stage, and the copper foil, and carrying out hot press is used for this 
circuit board as a start ingredient 

[0130] ^ ^ , J : 

The thickness of 75 micrometers and copper foil is 17.5 micrometers, and the thickness of this fnsutab'ng base 
material has the binder layer whose thickness is 12 micrometers on the copper foil forming face of this laminate, 
and the front face of the opposite side, and laminates a PET film [ as / whose thickness of the film itself is 12 
micrometers]. 
[0131] 

(2) Subsequently, carbon-dioxide-gas laser radiation may be performed from on a PET film, opening for the Bahia 
hall formation which penetrates a PET film and an insulating base material, and results in copper foil is formed, 
further, the inside of the opening may be immersed with drug solutions, such as DESUMIA processing, an acid, 
oxidization material, and alkali, by oxygen plasma discharge, and DESUMIA processing may be performed, the 
conductor which are smoothing of a base material and copper foil by DESUMIA processing — the resin residue of 
a part is removable. Thereby, even if filled up with a subsequent conductive bulking agent, reservation of 
connectability and dependability is made. Although this resin residue becomes the cause, since it is removed, it is 
satisfactory and does not generate. 

[0132] 

In this example for formation of opening for the Bahia hall formation The Mitsubishi Electric high peak short pulse 
oscillation mold carbon-dioxide-gas laser beam machine is used. The laser beam exposure of the PET film with a 
thickness of 22 micrometers is carried out from a PET film side by the mask imagining method as a whole at the 
glass fabric epoxy resin base material of 60 micrometers of base material thickness laminated in the resin side. At 
the speed of 100 holes / second Opening for the Bahia hall formation of 150 micrometerphi was formed. 
[0133] • ■ 1 ' '•* 

(3) The PET film was stuck on the copper foil pasting side of the insulating base material which finished DESUMIA 
processing, on the following conditions, electrolytic copper plating processing which makes copper foil a plating 

^bar was performed, in opening, it was filled up with electrolytic copper plating and the Bahia hall was formed. It 
may expose to the upper part of opening slightly, and electrolytic copper plating may remove and carry out 
flattening of the exposed part by sandur belt polishing and buffing in the case. 
[Electrolytic copper plating water solution] ' -• 
Sulfuric acid : 175 g/l ! 
Copper sulfate : 78 g/l 

Additive (made in ATOTEKKU Japan, a trade name: KAPARASHIDO GL): 0.98 ml/l 

[Electrolysis pjating conditions] 

Current density : 1.9 A/drn2 

Time amount : 30 Part 

Temperature :25 ** 

[0134] 

(4) On the still more nearly following conditions, perform electrolysis solder plating processing, form a solder 
plating layer on the copper-plating layer with which opening was filled up, and form the solder bump who projects 
3-10 micrometers from the front face of an insulating base material. v—.n*- * 
[Electrolysis solder plating solution] 

Metal presentation ratio: It was made to form in Sn/Cu=99.9 / 0.1 - 70/30. 
Additive : 5ml/l. 

(Electrolysis solder plating conditions) 

Temperature : 21 degrees C-'~ - , . 

Current density g : 0.41 A/dm2 

As the concrete example, it is Sn/Cu=99.3 / 0.7 (melting point of 227 degrees C), and Sn/Cu=95/5 (melting point 
310). 

In this case, a solder bump's formed ratio made the optimal example the thing of the ratio of Sn/Cu=99.9 / 0.1 - 

90/10, and made the thing used as Sn/Cu>90/10 the example of application. 

[0135] 

(5) Next, after making the PET film stuck on the insulating base material above (3) exfoliate, precure of the epoxy 
resin adhesive was applied and carried out all over the solder bump side of an insulating base material, and the 
adhesives layer for multilayering was formed. 

[0136] 
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<6) Make opening form in the insulating base material formed at the process of (5) by the router, punching, laser, 
etc. The area which carries out opening was made to form among 15 - 70%. It was made to form at 36.5% at this 
example. 

The above (1) The one side circuit board A produced according to - (6) is the circuit board which should be 
arranged in the upper layer in the case of multilayering, and becomes the field to which IC chip is mounted in 
opening. 
[0137] 

(7) the conductor which a PET film is made to exfoliate from the copper foil pasting side of an insulating base 
material, and performs suitable etching processing for copper foil where -an etching protection film is stuck on the 
front face by the side of the solder bump of an insulating base material, and has a predetermined pattern after 
carrying out the same processing as the process of above-mentioned (1) - (4) — the circuit was formed. 
[0138] 

the conductor obtained above (7) — on the surface of a circuit, as a nonelectro lytic plating bath, hoe stannous- 
fluoride-thiourea liquid is used, nonelectrolytic plating processing may be performed and a tin thin film layer with a 
thickness of 0.1 micrometers may be formed on the plating conditions for about 5 minutes around 45 degrees C. 
[0139] 

(8) After making the etching protection film stuck on the insulating base material above (6) exfoliate, precure of 
the epoxy resin adhesive was applied and carried out all over the. solder bump side of an insulating base material, 
and the adhesives layer for pasting up each circuit board and multilayering was formed. 

[0140] 

The above (6) The one side circuit board A produced according to the process of - (8) is a substrate multilayered 

in combination with the one side circuit board B. 

[0141] 

(9) As the one side circuit board B to which the copper foil 30 which has a mat side is stuck by pressure The 
above (1) It replaces with adhesives like the above (8), after carrying out the same processing as the process of - 
(5) and (7). The epoxy resin adhesive for pasting up the copper foil 30 which has a mat side effectively on the 
insulating base material 10 was applied, desiccation for 30 minutes was performed at 100 degrees C, and the resin 
adhesives layer with a thickness of 20 micrometers was formed. 

[0142] 

(10) The above (1) The one side circuit board A produced according to - (8) As opposed to the field by the side 
of the solder bump of the one side circuit board B after carrying out the laminating of the one side circuit board B 
produced according to the above (9) in the same direction The copper foil whose surface roughness of the mat 
processing of one side is carried out, and is 1.0 micrometers and whose thickness is 12 micrometers in the 
condition of having made the mat side countering Under conditions with a pressure 2MPa and a degree of vacuum 
of 2.5x1 03Pa, while pasting up between each one side circuit boards A and B by carrying out hot press, copper 
foil was pasted up on the one side circuit board, and it multilayered for the heating temperature of 200 degrees C, 
and heating time 10 minutes. 

[0143] 

(11) the etching processing suitable after that for the copper foil on the one side circuit board A of the 
multilayered substrate, and the one side circuit board B — a conductor — a circuit — and (a beer land is 
included) it formed. 

[0144] 

(12) The above (1) Before forming a solder resist layer in the front face of the multilayering substrate produced 
according to the process of - (1 1), the split face by the roughening layer and etching which consist of copper- 
nickel-Lynn may be established if needed. 

[0145] 

The oligomer (molecular weight 4000) of the photosensitive grant which, on the other hand, acrylic-ized 50% of 
epoxy groups of 60% of the weight of the cresol NOPORAKKU mold epoxy resin (Nippon Kayaku make) dissolved 
in DMDG (13) The 46.67 weight sections, 80% of the weight of the bisphenol A mold epoxy resin (the product 
made from oiHzed shell — ) dissolved in the methyl ethyl ketone the Epicoat 1001 14.121 weight section and an 
imidazole curing agent (Shikoku — formation — make — ) the multiple-valued acrylic monomer (the Nippon 
Kayaku make — ) which are the 2E4 MZ-CN1.6 weight section and a photosensitive monomer the R604 1.5 weight 
section — the same — a multiple-valued acrylic monomer (the product made from the Kyoeisha chemistry — ) 
the leveling agent (the Kyoeisha make — ) which consists of the DPE6A30 weight section and an acrylic ester 
polymerization object The poly flow No.75 0.36 weight section is mixed, and this mixture is received. The PENZO 
phenon (product made from Kanto chemistry) 20 weight section as a photoinitiator, The EAB(product made from 
Hodogaya chemistry) 0.2 weight section as a photosensitizer was added, the DMDG(diethylene-glycol wood ether) 
10 weight section was added further, and the solder resist constituent which adjusted viscosity to 1.4**0.3Pa and, 
and S at 25 degrees C was obtained. 
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In addition, in the case of 60rpm, in the case of rotor No.4 and 6rpm, measurement of viscosity was based on 

rotor No.3 by the Brookfield viscometer (Tokyo Keiki, DVL-B mold). 

[0146] 

(14) The solder resist constituent obtained above (13) was applied to the front face of the circuit board of the 
multilayering substrate obtained, above (1 1) by the thickness of 20 micrometers. 

Subsequently, after performing for 20 minutes at 70 degrees C and performing desiccation processing for 30 
minutes at 100 degrees C. by the chromium layer, the side in which the chromium layer was formed in the soda 
lime glass machine hill with a thickness of 5mm where the circle pattern (mask pattern) of solder resist opening 
was drawn was stuck in the solder resist layer, and the DMTG development was exposed and carried out by the 
ultraviolet rays of 1000 mJ/cm2. Furthermore, at 80 degrees C, it heat-treated at 120 degrees C by 100 degrees 
C for 1 hour, and heat-treated on the conditions of 3 hours by 150 degrees C for 1 hour, and the solder resist 
layer (thickness of 20 micrometers) which has opening corresponding to a pad part (200 micrometers of diameters 
of opening) was formed for 1 hour. 
[0147] 

(15) Next, the substrate in which the solder resist layer was formed was immersed in the non-electrolyzed nickel- 
plating liquid of pH=5 which consists of nickel chlorides 30g/1. sodium hypophosphite 10g/1. and sodium citrates 
10g/1 for 20 minutes, and the nickel-plating layer with a thickness of 5 micrometers was formed in opening. 
[0148] 

Furthermore, the substrate was immersed in the non-electrolyzed gilding liquid which consists of gold cyanide 
force RIUMU 2g/1. ammonium chlorides 75g/1. sodium citrates 50g/1. and sodium hypophosphite 10g/1 for 23 
seconds on 93-degree C conditions, the gilding layer with a thickness of 0.03 micrometers was formed on the 
nickel-plating layer, and the covering metal layer which consists of a nickel-plating layer and a gilding layer was 
formed. Depending on the case, the monolayer of tin or a noble-metals layer may be formed. 
[0149] 

(16) And by printing the soldering paste with which the melting point consists of tin / silver solder which is about 
190 degrees C to the solder pad which exposes the upper one side circuit board A from opening of a wrap solder 
resist layer, and carrying out a reflow at 183 degrees C, the solder ball was connected to both sides and the 
multilayer printed wiring board was manufactured. 

[0150] 
[Example 2] 

Although the multilayer printed wiring board of an example 2 was the same configuration (it has shifted by the 
single-sided board of the upper and lower sides of the Bahia hall 18, and BGA56 is removed from directly under) 
as the 1 st example of the above, it formed the conductive bump by Sn/Zn (97:3). 
[0151] 
[Example 3] 

Although the multilayer printed wiring board of an example 3 was the same configuration as the 1st example of 

the above, it constituted the conductive bump from Sn/Sb (95:5). 

[0152] 

- [Example 4] , 
Although the multilayer printed wiring board of an example 4 was the same configuration as the 1st example of 
the above, it constituted the conductive bump from Sn/Pb (97:3). 
[0153] 
[Example 5] 

Although the multilayer printed wiring board of an example 5 was the same configuration as the 1st example of 

the above, it constituted the conductive bump from Sn/ Ag (95:5). 

[0154] - 

[Example 1 ** 1] 

The multilayer printed wiring board of ** 1 of an example 1 constituted the conductive bump from Sn/Su 
However, unlike the configuration of the 1st example of the above, as shown in drawing 14 (A), the external 
terminal 56 on the back has been arranged directly under the surface external terminal 56. 
[0155] 

[Example 1 ** 2] . 

The multilayer printed wiring board of ** 1 of an example 1 constituted the conductive bump from Sn/Su (.97:3;. 
However, unlike the configuration of the 1st example of the above, as shown in drawing 14 (B), the Bahia hall 18 
of the one side circuit board on top has been arranged for the Bahia hall 18 of the one side circuit board at the 
bottom right above. 
[0156] 

[Example 1 ** 3] 

The multilayer printed wiring board of ** 1 of an example 1 constituted the conductive bump from Sn/Su (97:3). 
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-However, unlike the configuration of the 1 st example of the above, as shown in drawing 14 (C), the external 
terminal 56 on the back has been arranged directly under the surface external terminal 56, and the Bahia hall 18 
of the one side circuit board on top has been arranged for the Bahia hall 18 of the one side circuit board at the 
bottom right above. 
[0157] 

[The example 1 of a comparison] 

As shown in drawing 15 (A), the multilayer printed wiring board consisted of the one side circuit boards by the 
manufacture approach indicated by JP.1Q-1 3028A Drawing 15 (B) shows the condition of having attached in the 
DOTA board 90 the multilayer printed wiring board shown in drawing 1 5 (A). Drawing 15 (C) shows the condition 
of having laid the IC chips 70A and 70B, in the shape of a stack. Here, the non-through tube was filled up with the 
conductive paste, the Bahia hall 1 18 was constituted, and the laminating of the one side circuit board was carried 
out, without using a conductive bump. The Bahia hall 118 has been arranged in the shape of a stack, the 
conductor linked to the Bahia hall — the land 136 which extended the circuit was formed and it connected with 
the land 136 with the wire 72 from the pad for the wires of the IC chip 70. 
[0158] 

[The example 2 of a comparison] 

Although the multilayer printed wiring board of the example 2 of a comparison is the same configuration as the 
above-mentioned example 1 of a comparison, it made it filled up with a non-through tube with plating instead of a 
conductive paste. ~ 
[0159] 

[Comparative study] 

The PKG substrate with which IC chip was mounted in the top face of a substrate was connected, and it was 

made to connect with the multilayer substrate created by the SABUTORA method by which only electronic parts, 

such as a capacitor, are mounted in the inferior surface of tongue of a substrate in the example. 

IC chip made to multilayer- in the shape of a stack was mounted in the top face of a substrate, and it was made to 

connect with the multilayer substrate (DOTA board 90) created by the SABUTORA method by which only 

electronic parts, such as a capacitor, are mounted in the example of a comparison in the side which has arranged 

BGA. 

The result of flow inspection (they are 500 cycles, 1000 cycle, 2000 cycle, and 3000 cycle ****** in 1 cycle 
about bottom of thermo-cycle condition 135 degrees C /, 3 minutes <=> -65 degrees C / 3 minutes) which 
performed the existence of inspection of IC chip before mounting five piece created in the example and the 
example of a comparison, respectively, the propriety (existence of exchange of IC chip) of RIPEA, and a reliability 
trial is shown in drawing 1 6 . 

It was checked compared with the conventional thing (example of a comparison) that electrical connection nature 
and dependability are secured. 

Moreover, in the comparison in the example 1 , it was checked that the configuration from which did not make 
stack structure (the Bahia hall is arranged right above [ of the Bahia hall ]), and the external terminal has 
separated from directly under [ of the external terminal of an opposite side ] is most excellent in electrical 
connection nature and dependability. As for what has an external terminal in the same location by stack structure 
to it, having deteriorated was early. It was shown that it is the structure where the generated stress, is hard to be 
eased too. 

Furthermore, it was checked that that by which Cu, Zn, and Sb are blended with the conductive bump is excellent 

in dependability compared with other conductive metals. 

[0160] 

[Effect of the Invention] 

As mentioned above, according to this invention, since it has the pad which connects an external terminal from 
both sides of a multilayer printed wiring board, it becomes possible to connect another printed wired board etc. to 
the both sides. Thereby, the degree of freedom which wiring pulls out serves as increase and structure which is 

multilayered and may be able to carry, out -the laminating of the IC chip further^ « 

Moreover, dependability can be raised by using a conductive bump. That Cu, Zn, and Sb are blended can improve 
dependability further. 

Furthermore, dependability can be raised by not making the Bahia hall into stack structure, or not preparing the 
external terminal of an opposite side directly under an external terminal, when an external terminal is prepared in 
both sides. 

[Brief Description of the Drawings] 

[Drawing 11 Drawing 1 (A) is the sectional view showing the configuration of the multilayer printed wiring board 
concerning the 1st operation gestalt of this invention, and (B) is the sectional view showing the condition of 
having mounted IC chip in this multilayer printed wiring board. 

[Drawing 21 It is the sectional view showing the condition of having carried IC module in the multilayer printed 
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wiring board shown in drawing 1 (B). 

fPrawing 3] It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 
wiring board shown in drawing 1 . 

fPrawing 4] It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 

wiring board shown in drawing 1 . i • 

fPrawing 5] It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 

wiring board shown in drawing 1 . 

fPrawing 6] It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 
wiring board shown in drawing 1 . 

fPrawing 7] It is the production process Fig. of the multilayer printed wiring board shown in drawing 1 . 
fPrawing 8] It is the production process Fig. of the multilayer printed wiring board shown in drawing 1 . 
fPrawing 9] It is the production process Fig. of the multilayer printed wiring board concerning the example of the 
1st alteration of the 1st operation gestalt. 

fPrawing 10] It is the production process Fig. of the multilayer printed wiring board concerning the example of the 
2nd alteration of the 1st operation gestalt. 

fPrawing 1 1] (A) is the sectional view of the multilayer printed wiring board concerning the example of an 
alteration of the 1 st operation gestalt, and (B) is a top view. 

fPrawing 12] It is the sectional view of the multilayer printed wiring board concerning the example of an alteration 

of the 1 st operation gestalt. / w o\ A(no\ 

fPrawing 13] (A1) f (B1), and (C1) expand and show the external terminal in drawing 2 , and (A2), (B-2), and CCZ; 
are the perspective views of (A1), (B1), and an inner (CD external terminal. 

fPrawing 14] (A) is the sectional view showing the Bahia hall of the example 1 of an alteration of the 1 st example, 

(B) is the sectional view showing the Bahia hall of the example 2 of an alteration of the 1 st example, and (C) is 

the sectional view showing the Bahia hall of the example 3 of an alteration of the 1st example. 

fPrawing 15] (A), (B), and (G) are the explanatory views of the multilayer printed wiring board of the conventional 

technique. 

fPrawing 16] It is the graph which compared the result of a continuity check in the example and the example of a 
comparison. 

[Pescription of Notations] 
1 0 Insulating Base Material 
1 2 Copper Foil 

16 Opening 

17 Copper Plating 

1 8 Bahia Hall 
24 Solder Bump 

26 Adhesives Layer 

28 Conductor — Circuit 

29 Tin Thin Film Layer 

30 Copper Foil 

32 Adhesives Layer 

36 and 38 a conductor — circuit 

40 42 Solder resist layer 

44 46 Opening 

52 Nickel Layer 

54 Gold Layer 

56 BGA 

A One side circuit board 
B One side circuit board 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (A) is the sectional view showing the configuration of the multilayer printed wiring board 
concerning the 1st operation gestalt of this invention, and (B) is the sectional view showing the condition of 
having mounted IC chip in this multilayer printed wiring board. 

[Drawing 21 It is the sectional view showing the condition of having carried IC module in the multilayer printed 
wiring board shown in drawing 1 (B). 

[Drawing 31 It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 
wiring board shown in drawing 1 . 

[Drawing 41 It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 
wiring board shown in drawing 1 . 

[Drawing 51 It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 
wiring board shown in drawing 1 . 

[Drawing 6] It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 
wiring board shown in drawing 1 . 

[Drawing 7] It is the production process Fig. of the multilayer printed wiring board shown in drawing 1 . 
[Drawing 81 It is the production process Fig. of the multilayer printed wiring board shown in drawing 1 . 
[Drawing 91 It is the production process Fig. of the multilayer printed wiring board concerning the example of the 
1st alteration of the 1st operation gestalt. 

[Drawing 101 It is the production process Fig. of the multilayer printed wiring board concerning the example of the 
2nd alteration of the 1st operation gestalt. 

[Drawing 1 11 (A) is the sectional view of the multilayer printed wiring board concerning the example of an 
alteration of the 1st operation gestalt, and (B) is a top view. 

[Drawing 1 21 It is the sectional view of the multilayer printed wiring board concerning the example of an alteration 
of the 1 st operation gestalt. 

[Drawing 131 (A1), (B1), and (C1) expand and show the external terminal in drawing 2 , and (A2), (B-2). and (C2) 
are the perspective views of (A1), (B1), and an inner (C1) external terminal. 

[Drawing 1 41 (A) is the sectional view showing the Bahia hall of the example 1 of an alteration of the 1st example, 

(B) is the sectional view showing the Bahia hall of the example 2 of an alteration of the 1st example, and (C) is 

the sectional view showing the Bahia hall of the example 3 of an alteration of the 1st example. 

[Drawing 1 51 (A), (B), and (C) are the explanatory views of the multilayer printed wiring board of the conventional 

technique. 

[Drawing 1 61 It is the graph which compared the result of a continuity check in the example and the example of a 
comparison. 

[Description of Notations] 
10 Insulating Base Material 
1 2 Copper Foil 

1 6 Opening 

17 Copper Plating 

18 Bahia Hall 
24 Solder Bump 

26 Adhesives Layer 

28 Conductor — Circuit 

29 Tin Thin Film Layer 

30 Copper Foil 

32 Adhesives Layer 

36 and 38 a conductor — circuit — 

40 42 Solder resist layer 

44 46 Opening 

52 Nickel Layer . 

54 Gold Layer 

56 BGA 

A One side circuit board 
B One side circuit board 



[Translation done.] 
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ifE^Stt^-^ hi: UTtt, *X SL = #«¥ffl*^StfH5'>ft< 1 1> l««_h©£JMa* 

[0 0 5 3] 

[0 0 5 4] 

ft*3 x 31^14^-;* hi: LTW\ JExK*i/;WlBfc2?©5l!Wft:tt»JJB, #y7i=v^;V7-f K (PP 



(11) 

[00 5 5] 

[0056] • - 

fctfffiiai&SRfcov*-ci±**>*# < . t^-**- Kfc^**t5^<^WW©«i©^iBliIHiX«»--ov^-cri*1>/hS 
S:flMRi-5«oiaiS»K*»fe^'1f— Kfc^£*l*ttl©lE!l&*lSH::ftlA»5 toht*t < ft 3 «k SfcJSrtSft* . 
[0 0 5 7] 

[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

*5ift^: U *a£ft$<(&< i" 5 r. t «tT?# *«ltTfft'< . * ©tf fc-or **:£•*- <5 i t 5*fe-C*> 

So 

[0 0 6 1 ] 

±IB<6Bi^JRi UTtt. Sn-Agl, Sn-Sbim Sn-Pbim Sn-Znim Sn-Pb- 
Cuffl, Sn-Cuim Ag-Sn-Cuim In-CulW, S n - C u - Z n«g© C u £I2-£ L 
fct><OSr«V5r t*SiV\ AW/tOtttlts Sn/Pb/Cu, Sn/Cu, Sn/Ag/Cu, Sn/A 
g/ln/Cu, Sn/Cu/Zn, Sn/Zn, Sn/Sb, Sn/Sb/In, JbSVW^ tt«0>&Mtf¥ 
WfeJxS. fBrttCu, Zn*>5V^Sb!JSSl-&SHfct©SrfflVN5ii!6sa*Li>. 

h fcflEfttt 5 »MI*#T^t - MM * >v*frT4 £©«*ttKI*fc*s^T t fll© t>© «fc 5 
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(12) 

10 0 6 2], 
[0 06 3] 

±!Eiyfy^ai:LTIi, £<b*-«, iffliElfcttSL' SlMfc**/aH*, T/v* y x y ^^ V, 
[0064] 

■^y >a5©SSSfi, o. i~5 M mroS5Ht?fot), i&&f± s l 2 0-2 5 OXlX. Jnt&y i^jEMu 1-lOMp 
aco^H-Cfet), ^:©!feStLt©t-^Sli, 0. 6-1. 4Kg/cm 2 C«lt'*5r iMf U\ 
[0065] 

[0066] 

A'ft^OjpJRXfiSrMkOBi-fcft, &Ji/iT*fc5ilM£[e]&a 5 #£ U*U^tt^fcJPfc-4«^*Stt« £ 
[0 0 6 7] 

mm**- yf-^smm ^xm>#m&*te& u *©*#iii?S7i^EK*i- lt, ±ie*k»i t tiRM^k^m 

y ^ is{f!®m VXtefc BSI4» WT«fl SfrSte©#ffiEK^©*«^<>:/K:«te £H 

[0 0 6 8] 

[0 0 6 9] 
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(13) 

[0 0 7 0] 

®J^* fcfi^ fi^co A^JR^ b ^ 5^si)S^^^ t> i 

w<oi5^S^coKJ?:n^ o. o i~3 jxm£>&H#g*Lv\, -t©ai»i> 0. Ol^m -v-yhS 
, vyhtelMWSHTLtUt^feSi^t'fcS. *i#tw£F£ Ll^StJJfi, 0 . . 0 3~ 1 u mCD^ffl-CfcS 

o . • " ■ 

[007 1] 
[00 7 2] 

JRjmfcSrtt/S U *©»o#M.a*#tt, 2 OTOMftOttg&tt^-CjKl 5#£ t, 5 o^ 6 o'CftgwiSi&t-**^ 

*XJWJSJBasjgjfc£*i,3 0 $3-*XB&KJ&T-fe5fcJ£\ [aa^Sr?SSi-5^i:'i<-7s/ hBBSr*«-C#.5. 
[00 7 3] 

[0 0 7 4] 
[0 0 7 5] 

[0 0 7 6] 
[0 0 7 7] 

Ell (A) rt, /<j/*--5?*K$r#j3rt-a£JlXJJ >-Ma<^tSi0 0<D#&£$r^U 01 (B) fi^JfXy^MB 

JjtKl 0 01C I Cfy^7 0*3iSLfc*«t*UTV^5. 
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(14) 

2fi, I Cf-y-7 7 0£H3£Lfc#Jl7°y f hfeJMK 1 0 0 fc I C^i?3.-/H 2 0 LfctJI^LT^ 5. 
[0 0 7 8] 

01 (a) j; 5tc#syy ^i-bbsi o o«, 2m<DK&®&mmA, #sEK&tgBS:SfgL-cjE£3. ± 

*<D)tifilEjK*SA©t*«fctt, I C^-y^fcifcS^SfcfcOHln (Ifc/ygB) 1 0 'ajWMtSMvCV**'. tfEE 
KS«AO±ii»Ctt» 6#»jft*nr*s0» 0E9MlcBI«'3 6±\Zl Cty a -/l4SKfflOBGAS6i»B 

S§HT^5„ ^@K3 6Ti^ ffcffl&Sttl 0Sr*jii-5lflPl 8K:/<-f T*—/H 8 StUTlr* 

5. ^7*-/H 8©T*teM\ T^O>tffilElKSSiB©^#I5lK2 8 t^i"5 fcfe^^ffl/^^2 4 *HES£ 

l6*tRBO±BS+itelC»i % I 0 ©Sfc|$&©*:*!>©£:JilJI 2 8 a jjqStlt&HTV*<5. 2 8 aOT*l:tt 

, »fflO/M7*-/H 8 a^lS^^JXT^Sc TJKOtfffiUlgsS&B ©±Sn©gM£|I]Sg 2 8 ©T*ttt. 
(Mcj^7*-^1 8i«Rltfe*t-Ct^5. TJi.OjtanlHlBt»6B©*B>'0'7 p 2 4K:tt» SH*HI8&3 8 &&fgl£in, 
; &*#IH?e3 8lCfi, BGAse^titti^HT^S, fefc, BBIIIISS«A©±aBXWT-BulIII&»tRB CTI 
icf±y/u^i>i?^ hg4 0*5^g|$jx-c^5, 

[0 0 7 9] 

Ull (B) IOTfJ;5lc; ^I^yvMEiSl 00©lD10artTfcot> ifE^JUl 2 8 a ©±Kfi, I Cf 
0*SlKg$n5>„ I Cfyy7T0tt, 7 2 J: t) , #S^y V ME*l«<Ha©&ffclsl8g </<y'K) 3 6 

pirSBftiMSfeiltS. teICf-^7 0t13Pl OaKli, 8tJJl7 4 Ic ± Ktf&3*VCfr*&. 
[00 80] 

0 2tC^i-J;5}-x #S^y V hKi^tgl 0 0©:gptt!)©BGA5 6K:tt, JSB^ 1 3 2Sr^bT I C^a — /H 2 
0*«|ISix5. — #I/y ^hEi^*£©*®<BI©BGA5 6tt, H*L*V^y V Mffi««#tSBRSix5. 

1 C*^-^l 2 Ott, WSl 3 0±tcftS$tufc I Cfyfl 2 2 Srl^flS 1 2 4 T?^e— /V K LT* 5 , I Cf- 

2 2 iJS-T-tEl 3 0©S^1 3 2 ttt, 17 -f^- 1 2 ST^V^-f ^SHKSfrl/CVS. 
[0 0 8 1] 

JBl5B(l0¥5«©*Ji^ , y VhBISHEl 0 011, *B5XOWB5fcBGA5 6 ^KBS ti/O ^©MSf-SU©?" 
y ^hSa»«*£«r«SBti-'5£ t^Wiei:*^. «*.HT % XiOBGAS 6Sr^U I C*i?a-^l 2 OSrSQKL. 

[0 0 8 2] 

S"J©^S:i-Jrtf, K^/I^y ^ he*&tgfc:7&*;**i.5E&f±. SS«±^Hg$Hfc I C^y-fl 0 fcgg&c 
3**»^fc5l : #ttSai,TV*5iaiS (PGK|s]S&) I C^^a-zH 2 0ligg$lT,S#l7 , !J y FiSiS^ 
LT*WB^3l#fcH-4aT,5iai& (-fx*-*— FEW) £e>2ma*tt&t/rv^ a -jis*—*— ft PKGS«©S. 

fil Ct^a-^l 2 OT'^FA^^Itigr Lfct UTfc, £m-?))>-Vmm.\Zl C*S*»— /H 2 OSrS^ttttS 
[0 0 8 3] 

if^y i o a^^ti/o^r -trolley T^*5»t5J¥^ (#^y >- Maasisi o o i cf-yfi 

OSrH^Ufc^T-©^) Sr#<i-5-ias.-C#5. I C«r#*fct*T3*3itLTfc»JUt»Jg*£«>fc»K 

[0 0 8 4] 
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(15) 

% 1 fEWBtt-Ctts mm&B GA 5 6 ft«fclP-< y K 3 6 p ©aT^tf, Ii©_BGA 5 6 VMtt b*^ «fc 5 KSBgS 
tVC^Sc BP-^, 0 2 LT^-TEll 3 f K^l".}; ? |C V B GA 5 6 "9 tttt5/MT*-/H 8 

, B G A 5 6 ft J; Xf'<v K©«fi*«*©ETfcs »S© B G A 5 6 ©&&filWfift b^i5 KBB £*VC 

BGA5 6I4, ^mtttttt^ l^O^W*^-^*'** * WWBSfiP'hS < „ fltfjJW** 1>«-V\ (til© 
yyy hffij&Ri ©»J|s|r«K0!W»!l*#*45 t » «l^ln*>54 '£©*W**Hfc J: t> U 
^Jt^&4jo(*$*t3 8. ^©fcfelws 3S£Uy£tfJ#S«fct>fi*.£>*«'3. »BGA5 6 

W>U*5t>BGA5 e^liott^^t, *co^*sS©$n5©-t?, Sa*t5Fji-fr*:9l#fir. Ur< 
[00 8 5] 

" JB 1 SEK»1B-eW\ I 2 2tt««*O/h*lr^*ye*>0. I Gf-y-fl 0f4»!R*©*^n-:?y* I C 

"CfeSo ^©1 Cf-y^l 0©ETfc£*Jl2 8 afc^ttT, 8 a^M7*-/H 8a^lTBGA 

5 6tm*5. *0«^Ki-5rtKJ:t», B G A 5 6 iC^i&Sixfc^y V hBiMKM'Mft**Mt.fc < 

[00861 

01 1 (A) f± % mi^^lfiro^WKiWS^Ji^y^h^ftSoWffiBB^fcO^ l^ 1 1 (B) ttspffiH-e*>5. 
.^«)**«-er±, *<v K3 6 p^^AttKEIlSix-CV^S. 
[00 8 7]. 

1 2 2 AW-hlC, * * y * I C f~ -y ~f 1 2 2 B - t i> 5. 

[00 8 8] 

10Att> ««MkSti-l OWttEidSpafSl 2 ^liW-rtfe^fcfeo i UUB^5 (03 (A) ) . 
[00 8 9] 

[ 0 0 9 0 ] • 

±IE*ftfH4**tl OOJSStt, 2 0~6 0 0/im^atU\ 2 0Mm*«Of$m M«TL 

-c»«wsj*u< i: i t>fc, «»«j»»ttfc«i-sfir*tta s fi< ft 9 » e 0 0 ^ mt-*s*3J?£T8:«**iBfc^T 

[0 0 9 1 ] 
[0 0 9 2] 

±|S*fe»i4£«-l 0ft<tt/«H^l 2tLtll <fcfc, *#*^JB*#?**e*fc**S*-CB*y-S>i: UfcT* 

611 mm^vJ-^yz frtz.m<o 
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(1.6) 

[0 0 9 3] 

(B) ) . 

dW&g^-f/V-k 1 4fi. te*3i]JI©JI^;5 5 1 ~2 0 ^ m, 7^/VAg^cDJi;^-/5Sl 0~5 0 n mX*&% J: 5&#y 
^u^x^?* U— V (PET) 7-{/WA*5^$^5„ 
10 0 9 4] 

yvASr^aibT, fetK&Xttl 0©*ffi*»fe4H« (fcS^tt3MHafc/<*-:') 1-2 fc*t-3l» P 1 6 %&j&t% ( 
03 (C) ) „ 

. 5~1 OOmJ, /^/V^tSAS i ~ i 00m s, >^v^KH8*S0 . 5ms£U:, -> a y 3 ~ 5 0 ©^fflrtT'fc 

iOj; 5*'*PX*#Ot>fc-e»J«*iT < »S fTMffl^iD 1 6 5 0-2 5 0 »mT*>5ri#aSU^ 

mm-?*? t vxtizmzhmz. ^siut, cu, znt>ixi±sbj&ME*£ftfct©*:Wr a* 

^tOi/a- h Salter. Lfc<v\ ^(Dtctb, WftSBRtt-^fBHtt^rtJbSttS^feTfcS. l^Lftas 

[0 0 9 5] 

(4) tufa (3) OlSfW^hfclSP 1 6©«ffi*J:tJ«jKffifca«-t-5»]lBa»4:»*-t-«fc«>fc» ^5T» 
[0 0 9 6] 

(5) f^5 7jUlUcSSl 0©^?S1 2ci{'MbT, feofM7^^ t LTOP ET7^VA 1 5 
Mf+Ufc« (03 (D) ) , <H(gi 2Sr»o#y — Kii"5«SMi*o#«yiS:lt.b-r» HPrtt-m»^«>o#Sr^E 
*LT, 5S«^T*-;H 8tWt5 (03 (E) ) . 

ft*5, m8?#3*o SStfcttUfcPET7>f/VAl 5&i*M$-t2\ Kn©±$IH£ffi0_k;&S-3;fcLtS«?ffl«> 

ot'S:,- ^/^h*^— W^/<7W*t)tfcJ:oTB**LT¥aft*^Tt J:-Vv (H4 (A) ) „ 
[0 0 9 7] 

(6) ±SB (5) ©m&fflfcot&SSrJ&L*:^, flifro* 1 8«r*o# y- H£-*-3*fc¥H. »o# ^Sl&liS L 

J:5Ki»J*i-5 (04 (B) ) „ tokZM!&\.1tmm&^-7l±* Sn/Cu (9 7:3) "CJ&fcLfc. 
[0 0 9 8] 

(7) &^"C\ JfittttSttl 0CD*«^<>'7'2 4 &^££iifc»J^»»fc&*LT«*SlJi 2 6 SrflSjfcUfc 
»8Wta*Tl 0O*«l 2±K«f«tUft.PET7-f /UASr«|t$*5 (04 (C) ) . 

*^bSnfc««©*«-ft«IBi»6>45*#3WJii: L"C#j*£*b5. ro^SIJSii, 

[0 0 9 9] 
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(17) 

Ms&mMm\*. %®*&mmfrh*z>zk&m*^<. l-cs» #.y-<5 mast, 

mumxy?*;^^— (ppe) , ^^^mmtm^m\±mmt<D^mm. x^vwgti/^- 

%w#Mmix'&z*mmm<Dm.tti>m*. n-?**-** n-,^-*, *?u-^-v, * 

[0 10 0] 

lott, mm^—f— ^yfy^ftJ:9, MP 1 0 a 3rW1-5J}-MHSgg« (WTtfMEl&g&A 
-CfcS (04 (D) ) o 

[0101] 

±ie (i) ~ (.7) ©xetcL^^oT^ss!s^fc>ts[HiKS«A«. /v- ^v^v^, u— fmiziLV, m 

[0102]. 

(8) ±e (i) ~ (e) (Dxmtmm^^it^ ms (a) ~ (o » *fe»t£«*n o<d¥-b 

/<^2 4»J*ffifc, xyfy^«g7-f;vA2 5Srflfi#lt (E!6 (A) > «« 1 2 SrB^SOPIBS^^ — V'O-^^ 

«Hi-5»*JB 2 8 a (HI 6 (B) ) . 

[0 10 3] 

1 uv\ ' 

[0 10 4] 

±IS^?S5:3i5'f L >'^UT«^Isl^2 8 SrJ&fci-StM&JSi: tt> 7 7 >f V/^ - > SrM L^>t < 1 5 fc'fc, fcb 
«WS©*BS^ffi*3iy^-^^b-C**«rl~l 0^m, «fc 5»* L< f*2~8 MmllStf <t5ii«s 

iM©-itit©e , 77vKii 1 t«DWi«!^7*- /ua%tmim^x'hm i . ^<o^mt±. so~2 5 

0i«mrojSffl»c^$ix5ri*s»*bv\ 

[0 10 5] 

(9) ±IE (8) ^j£Lfci*{*:|Ill&<D*iEfc»LT\ iot^X^O#KI 2 9 SrMUT 
<b«fc^ (16 (C) ) o 

***«H!M3U *©«>-3*«aWfc#tt, 2 0 C C~6 0 < OS« 
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(18) 

# v f$0. 0 1 ~ 1 w m©^X*IgiSM**v5. ■ 
[0106] 

ft*S; ±C (7) •oiST»*Lfc*ffiaK2 8©*SiK:#bT^fclS&Tfi<tfe««:ifcU *Oft<kJi±^±|E 
(8) OIST?»j4Lfc^XJ|*r»jfti-5rit>-C*5. 

o 

[0107] 

Cu + Cu (I I) A n -»2Cu (I) A n /2 

2Cu (I) A n /2 +n/40 2 + n AH (^T \s — v" a V) ->2Cu (II) A n +n/2H 2 0 
5£<K A(4#tfc#J (*l^- LTtfUB) > n »±Ett«cSr*i-. 
[0 108] 

roip'fe^s/^^^tt, fct^rf, ^.5^— a^B (i i) *W* i o«*«, a-A-afc 7ltai, awt; 

[0 10 9] 

( i o) #c^-c, *ms<^?%'£Asiemm®mt i o<o^Bd^»si7>f/vA 2 5 *a>im&£ 
wo*micmtm*m 3 2 zmte-t:* cm 6 (d) ) , 

[0110] 

SBMffcSSjKy '7s/uyi-f;v (PPE) , =.jK*i^»IBinH^raH4«WBi: ^***>«HBi:^y =>- 
^Hl^SJ&ffil-efcS^si'fbWairoa^^Ji, ^-fya-*, n-/u=i-*, 77-u-=-K * 

[0111] 

±E (8) ~ (1 0) ©XSfcUfc^oTfW*n^ffilill5SffiBtt»'IMW4»j-l 0 



(19) 

©-*©^ffiJc^@K«:*U, ^©*ffifctt¥B*o#*»fefc*¥B'<i':/2 4«r*TU §bK¥B^VX2 4 
[0112] 

(11) ±BM-SBDKX4KA«!>Mtt^^floS^T#&A(t* *Offifc#L,-C^r BHIIWRB trW— *lfllfcfll 

#5~1 8 M m©M3 0&, JErO-vs/ FffiSrMlPl^^JbtlK-eSfSL, (El 7 (A) ) , MfiSl 5 0-2 0 0t 
„ JPJE^3l~l OMPaO^Oti^ ftUR^ I'* bT, Jtffi0S§g«A t tfSgl&££B t fl&ffr*-* (07 
.(B)). 
[0 1131 

[0114] 

rttioT-. 'jtffiElK*«iAi:M-a5IiI!S36'«Bt«5fil#S*u5. 3 2 SrBMk^Si ifcJ: 5»»3 0 Sr 

[0 115] 

(1 2) _kta (l D fc*JV^-Tfl6fkSJi,fciaiS**©±»©4ll«i 2i:Tlro«§3 0^ ^ yf-y^ftitS 
rttiot, #JfXy ^hB»«©±li*SJ:WTJil-**iaiS3 6*Sitje**ia»'3 8 (/^7*-^yK, 
y R3 8 p Sr-&tr) Sr»j*i-5 (0 7 (C) #RS) . 

[0116] 

[0 117] 

(13) ^ffiE^StgA^iT/BW^iiyfcy/V^-^v 5 ^ . H|.4 O.Sr-tJxm^i-2. (08 (A) ) . £ 

±fc<fc*i-<5¥B'<y K»#fc«ffi£*itHn4 4«:*;h^ft*fati-a. *tb£A^fct>7-f /uASrWOf+ItT, «5fc 
[0118] 

(14) _h|B (13) OXS-t?1#&»ttfcy^^— v-S?* h©M'P!i s b^7*- ^vEi^RttSbfe.^B^s' K (HI 

±jr r= S 'y;v5 2-^5 4j ^fcfca&MlfcH&fc-t-S^i:* 5 **^ (08 (B) ) . 
[0119], 

*©= y -ir/uJi5 2©»*f4l~7pm**a*U<» ^■54Off*»±0. 01~0. 0 6 /* m#M* i©» 
Btt % =y^vjgli, J*1"#S 5 t ««L^"*-V>4»fe-C*>5. Jrf£*£ 

[0 12 0] 

(1'5) ±B*B^y K»±fcWtfc-y*-A'-A*»6>«i5^llji±fc. *BflcSr««U -©¥-B#©^I4-@ 
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(20) 

(A) ) o 
[0121] 

^Ltfffl^t!)77>f;vAi:U ^ cd^B*^ y 77^Mtr, g&o? y/W- ^v 5 * hlfi ng&#K 7 7 j/ ? * £ 
[0 12 2] 

SrEpJSiJbTJtJPHft^ai-S^'&T-fo?)., ^Btb-Cfi, *X-^ *X— < Vv?£ A. *X-ffi&\ ^X-b^^x, 
[0123] 

[0 12 4] 

[0 12 5] 

±E (1) ~ (15) OXSK:ft5*ft»1»tJ:*tff, ^iT'y yfEiSBOli, )t®H]SgS;KAi;tEI§]8§S« 
B tSrl^-^I^^ISSra^*^. JtBlelKSffiBro^ffl^^Ww^ffi^MbT, ^ y h flB^Wl^i"* <fc 5 tc$H$g 
3 0?Sr»r6]iHa§-&fc^fii-e, aWfcTV*-*-* r £K£oT. Jtffi®fc*«H±«rSaM-*i:#|c«M63 OfrtfiEIS 
'KSaRBfcE*LT£*fkLfc3L BESSES A <0$H?g 1 2i^B5SK»«B2fcflE#$<h,fc«ifB3 0i*r^y^ 
y^ftiux, *Jv?*UfttiaK3 6*5J;tf3 8&7&&U;fc. £©J:5*l**»*©tefcs 6TF©A 1 i» 
A 2 2 fclEg UfcJ: 5 fcfBfil&fcSUB-*-* ^itt'fS. 

[0126] 
AIT 

^ffiEKSSB<D^ffl^>-y 2 4iBS(D*ffii^^y hffi^*^5^3 0 ^^I^BES^iirfc^^ (BI9 (A) ) - % X 
zgJPSSl^uxtciU^jjSa OSr>ffi[algS*«BJwff*i-S (09 (B) ) . a-vf-isMm?* >vA«rfl£tt 

. Mffi0»S«BSr»«-*-5 (H9 (C) ) . 

■ n? (Ei9 (d) ) , M&iamyi'-xiriz zfcx^x&mfe-t* (e) ) „ *<ow. xmm&mmAvmm* 

= y^V^U"C*fle|il*«r»jart-« (0 7 (C) #Rfi) . 
[0 12 7] 
A 2 T &^0ij2 

H4 (C) Kl^i-tfSillllSaHRA©** 1 2«r^yf-^UT*flclg|»3 6£7&£L (010 (A) ) % SKlOfc 
/v-^-^V^V^JCitJMP 1 0 a*mW>1-Z miO (B) ) >tffilsiB&S«Afc:*fLT. '09 ( 

o ois^#iaK3 8*-»j*.bfcWB5ia!sasBSr»ieiE«Lfctt«T (Bio (o.) , n&)my'^*-rz> 

ztizz^T&mik-tz, (H10 (D) ) .■ 
[0128] 



(21) 

[0129] 

mmw i ) 

[0130] 

r<Ojfe^ttS*r©J¥^tt7 5 Mm, l@?Stf>ff£l±l 7. 5^^*), ^ CDSl?S^/&® t H*fffi!lro*ffi^> 

J¥*#l 2 MmTO£!;*£iJJi£#U ^O^^^VAg^eoJ?^ 1 2 m mt*fc5 J: 5 4 P E T7 w A'Afc^ 5 

5. 

[0131] 

(2) o^T% PET7^VAl«St^L'- WtfTot, PET7^/WA*J«tUf^j4^Sr»iiUT 

[0 13 2] - 

-rflPI«£:feffl U-£#£: L-TJ?^ 2 2 ^ mO P E T 7 ^ /UA tHIil: 7 5 ^- h Lfc, SWff 6 

, 1 5 0 / im 1 )>©^7*-;«ffl©iPSrMtfc. 
[0 13 3] 

(3) x^5TMS*i^^^ite^ttSWo«HmiA^ffi^PET7^/VASrlA9#»-t, HT©i5ft*#^ 

mm : 1 7 5 g / 1 
5£&fll : 7 8. g/ 1 

tti (7hfs/?^^fi> ffip°^:*^7->KGL) :0. 9 8 ml/1 

Wtfti&lS. : 1. 9 A/dm 2 
B#W : 3 0 # 

i£S : 2 5 *C 

[0134]. 

(4) £bK N £TF© J: 5 m«f¥Bfe-=»#*!iaSrS£l-T, BBPfc^E*$^^«)-b#€±t-¥fflfto# 
I^rMLt^ ^ttS»©SS^?)3~l 0 /im^tbt5¥ffl^>7"l:Mt5. 

^SffififeJt : S n/Cu = 9 9. 9/0. 1~7 0/3 0Cj6H*filttStA:, 
WdnM : 5 m 1/1 

tag : 2 it; 

^SS&Sg : 0. 4 1 A/dm 2 

U> Sn/Cu = 9 9. 3/0. 7 (it&2 2 7 < C) , Sn/.Cu 
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(22) 

= 9 5/5 (§i&3 10) 

;:<D$&£\ ^J*$tvfc#ffl^X7'Oifc^Sn/Cu = 9 9. 9/0. 1 ~9 0/ 1 0 ©Jt^Ot (DSrSS^Ii: U * 
S n/Cu> 9 0/1 0 t t£Z> h<D^m^Mt L-tc 0 
[0135] 

(5) fci^-kia (3) ^®m&mmztetf\,tcp ET? j /^^zmmzittzm, mm>&mt(D*ft'<>-7m<D± 

[0136] 

1" 5 1 5 ~ 7 0 % <D M -OKfife $ -£fc. *HJS^J T*«, 3 6. 5 % T^ffc $ l£tc 0 

±is (i) ~ (6) ^Lfc^ox^siLifc^ffiisiKS^Att, &m\t<Dm^ ±m^mm^in^-<^mmmmxh<o 

[0137] 

(7) ±15 (i) ~ (4) (Dj-mbmm<o&m*^tz.'&. m.mte&#<om?§tettWfrbP et7 h ^&*mw&^ 

[0 13 8] 

±15 (7)' T*#fd^*lHl^^)*ffi»^ mnMfioZmt LT^ ^^^y-tk^X-^^^Sr^VN, 4 5t:BU^-t?^ 
[0 13 9] 

(8) ±15 (6) T'|fe»ttS»CliWLfcxyfy^7 ^^ASrfiJgt^-^fc^. *fe^tt*fi"(0^ffl/^^fi!l(0 

o 

[0 14 0] 

±15 (6) ~ (8) ©XmiCbfcdSoT^fH$H5>rffilHl!S»«AH, K-ffiH]SgS«B t ©m^-a-fc*T*#S'fk^tV 
[0141] 

(9) hanSr^-i-5>^?S3 0dSffi«$tu5K-®lHli^S«Bi: LT, ±15 (1) ~ (5) % (7) <DXStlKl«l 
O&Sfc L,fc|*L ±15 (8) OJ:5^*^l^x:-C, hffi^*i-S^fS3 0 £|fe*iH4»* 1 0±K£yg:#Jl£^ 
#i-5fcfe<03i#^fv'it»^*^j^M*Stv, 1 0 0tT*3 Oftffl<D&.jgi&n-?Xm£ 2 0 Mm©«HS*?flJS^ 

[014 2] 

(10) ±IE (1) ~ (8) KLfctfSoTfeSSLfcJtffilllS&SSAi. ±15 (9) tC^oTf^M Lfctf®®iS«4£ 

fi*9*l. 0 M m-efc!?, J?$2U 2 MmOMgS:. ^5)7 hSSrttlS] JP^t&«2 0 0*C, JPHftPt 

^10^, EA2MP a s X^2. 5 x l 0 3 P a tD&#<£>t>£T\ *P^^i-5 - t IdioT, #,>tEDII8gg 

[0 14 3] 

(11) -tot, #S'fb:$HfcS«cD > fT-ffi[El^StgA^it/>i-®lH3^S«B±cD^?Slc, mW£3L-y*?-^?%m.K 

[0 14 4] 

(12) ±15 (1) ~ (11) ©leKLfc^oTfESSbfc^g-fkS^Sffit^ VA'it—V"^ 
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(23) 

[0 14 5] 

(13) DMDGK*#gtfc6 0**%©^ *9 y ^S^'jlWf-'XIUB (0*flS*») O^tK^t 
•✓IS 0*t7^.y/Wktfc**tttt4O*!l (^14 0 0 0) £4 6. 6 7«*«, ^ f>^f^^ h ^ 
K*ft3*fc8 0*»%OK'^7*/-/UASit#^->'»iB- («Mk'>ac/Hl. rcfn- MOOD 14. 1211 
figb\ -Y 5 V^f-^WkM mmtlSM. 2E4MZ-CN) 1. 6fi*gb\ rf3ttt*y-r--C*>S*«T^ y»^E 
✓ -7- (B^ftdRII. R6 04J.1. 5gft«B. P)C<#ffiT* y (#SfttHfc$SL DPE6A) 301 
S«fc\ 7? !) *isA^^*i»b45 I/'* !) (**tfc*l, *!!7i*-Ho.- 7 5) 0. 3 6m&U*&& 

±*:£Mt#*D o. '2fi»S54riii?t» $yiDMDG (:>xf uy/y 3-;vv?^f /vx-f^ 1 0S*gP£#P;t 
•Cv.ttUE*2 5*C-ei. 4±0. 3 P a • S Kffflg Lfc V U-^* KIBjftfefcfefc. 

ft*5, »*aje»±v BStttAW" OKMttk DVL - BI) -C6 0 r pmOSHHin-#-No. 4, 6 r pmO| 
-a-hfco— No. 3lCi-ofc 0 
[0 14 6] 

(14) ±ie (i i) T?»fe^fc'#JifldeKoia»*«o*aiK: r . tws (is) xit^fcy/vy-i^;* h»& 
&i^-e N 7ott?2om i o 0^3 o^w«?<6*SM6a*iTofcift, ^DAitioty^-^f^pai' 

y;^- 1/^7 Hl:«f 1 0 0. 0 m J / c m 2 ©f L> DMTG!SftM.Lfe. £ fete, 8 0"C 

•ciwiB. i o ottmra, i 2 o-tti witg, 1 5 o < c-e3^ngoife#-cjp^au. K»#fcStt&LfcH 

P^W^S (P^P@2 0 0 /zm) y^-U^ H (JP^ 2 0. n m) Sr^fife L-fc 0 
[0 14 7] 

(15) (6ft=?^3 0g/l, MD^th^^lOg/ 
Is ^xvSfth!)!7A10g/li4 1 feft5pH=S©iSixy^»!)o#RC2 0^|li3gafLT, BfiPSHcJp:;* 

[0 14 8] 

-?r<OS«£. V7 yft^* y 7 A 2 g / K Sft7 = 7 A 7 5 g / 1 < t^m-ThV 7A5 0 g/1 
, SIDVSEt H) 7A1 0 g/li^45«^ft^# *t9 3t©^tt"C2 3Wg«lt> = 5">VV«>o# 

^iriotit * xt>t< fifths ©*s^^bTt'«tv\ 

[0 14 9] 

(16) •tLT > _kjf otfEE&K&Afca? y/W-i^* MofflPi^SUltWffl^s' KfcWUT, Bt^ 
j&SjKll 9 OX©**/*^*^**^-^-* h£PPS!lLTl 8 3XT?y 7 n--T5 r Jt 9 . Wffifc¥B#- 
^fc»R*-e:-C y #I7y ^hBBlMRSr*i^Ufc. 

[0 15 0] 
[HIS0iJ2] 

|US^j2eo#syy ^hiai»«tt, ±IBj|Sl50S«i:lfi)#***S (✓<*T*-/H 8Sr±T<oJfpS«-C-f bL-cfe 
9, BGA5 efcET^fefl-lXifeS) -C*>3#, Wtt/O-^Sr S n/Z n (9 7:3) T?J»fifcUfc. 
[0151]. 

Dttlis] 

lOSffOO^Ji^y^hEaiSttv ±IBJIIlSElt«fclR»ft«|jl-C**aS, iS^tt^V^SrSn/Sb 0 5 : 5) 
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[0152J 

[mtM4] 

ni£^4<D#jg7'y ^.hmmmtts ±.t£.%imfoMtmmimf$L-?*>z&. wit/^*sn/pb (97 : 3) 

[0153] 

[*Si^5] 

H*fl!5©^Ji^ , y VhElftStt, ±E*lllfc«fcl3«fc«J*-e*>*#s f^V^Sri/Ag (95: 5) 
[01541 

HJSMi©afel©#g7 p y ^hffilltSfi, JMMk'O'T'tS n/S u (9 7 : 3) "C*Wll>fc. <I.U _k|E» 1 HJ£ 
ffO*tl*fcJI&9, 014 (A) KliPi-J: 5 fc» *®©^4g-7-5 6©jeTfc«fln©^»4iW-5 6SrB«Lfc'. 
[0 15 51 

[*afc«itt2] 

|lli'Wl©gScl©#Ji7'y yfSHKlt S»«tt^^7 r S:S n/S u (9 7:3) TMIMiUfc. {fib. ±fB^lHlS 
«K Ell 4 (B) K^-t-J;5K> TBBO-»tffililiS*«o^MT*->H 8 Srjtt±fc±B<D)tflnIiJ!S« 
&©^ T 1 8 Srgag Lfc„ 

[0156J - - 

[3«MWl*3] 

jtrauoakioM^y >hmt&&i±. ^itt^^sn/su (97 : 3) x-m^vtc, <au ±3E^ims 

014 (C) fcSWJ:5fc, SffiO^ftJTfS eoSLTKKffio^SBJrf-S eSrEfllU-TiBO 
K-ffilal^SS©^^^ TJfc— /u 1 8 Srtt±^±ffi©K-ffilHlKS«©^-1' T*— A> 1 8 £IE« Ufc. 
[0 15 7] 
IWM 1 ] 

015 (A) Jc^i-ipfc, 0-1 3 0 2 8(c|S«$tvfcSJ5t^felCj;i3>tE[H]^*S»C-C#^7*y V^SE 

IfcRfcAMtLfc. 12115 (B) f± s 015 (A) teTjk-f&S? V ^ h K—*#— K 9 0K»9f«Htfc«t««r 

^LTV^,, 015 (C) f±, ICf5'7'7 0A > 7 0 B Sr^fi L-fc^liS:^ LT^5, 

«iLfe. /^7*-/ni8ft, ^^y^^fJliaeUfc. /WT*^/uittK-fS*flE|i«SSr3aE*Ufc5VKl.3 
6t:»AU I Cf-yZfl 0 ©I^ir-ffl©^ 2f7VKl 3 6 tgattL/L. 

[01581 

[Jttfc«2] 

i£&M2<D&m7V V f>Etttttt< ±EJttt«l tlBM****-?****, hoftfcOK:, #o#K:J;!) 

[0 15 9] 

3Ut«Tttu **©±ffifc I C^-y^as|5«*ixfcPKGiK«S:SNeu £«©T®Kfi, av-f^lffc 

*«o±ffifct±» **;/*W;:#Ji<ft;£i2:fcI C^-y^trSKKU B G ASrlfifil LfcttJ'Cfi, aj/fv 
^Jte^om^-asfiUA^ieSSJi-CV^i^yh^^-e^Snfc^JiSS (K-*#— K9 0) 
tMJv, **«&t/Jt;|i«-C^jau*:5 tf-*«r*Mlfr© I C^y :/©&£© WM, y^T-©pI5 (IC'f^ 
©l&!3#^©*-«) , flMRteMfefeffofcifratftaE (fc-MM'^-'HMrF 1 3 5*C/3#«*- 6 5X;/3#* 1 
t^^;K'5 0 0t^^/K lOOOt'fi'/K 2 0 0 0-iM^/K 3 0 0 01M ^Mrofc) ©*£*£, 0 1 6 
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£tt>\z s mm^oy^, cu, zn, sbfru&zftx^zhoft, tiL<D>gn&&m^&^x . mmm^nx^^ 

[0160] 

\c i c?-yzf commit. mmxzi&zmi&tteZo 

^tc^w,^^^m^^ztxmm^m±^^zti!)-x^^ c u , zn, s b&ni&ztix\,^z. t»n 

[0ffirof85*fttft9n 

[01] 01 (A) fcfc, ^HPjro^l^JEf^t^^^^y ^h@£^«©*^Sr^i-»rffi0T^«?, (B) fit£# 

g^y ^ mmmsek i c^^^^bfc^Sr^-rwfffis-cfcSo 

[g2] 01 (B) ^-T#S^U ^MSi»«K:l C^-^3.-/vSr»«bfc^«S*^-t-Wfffi0^fc5. 

[0 3] 0 1 i^-r^m^v >- Ma^«5r«j*-r5^ffiiH]^s«wS!{sx@0T'fes. 

[05] miK^^myj vhgEi»«^«^i-5>tffiii]K*«wis^xm0T-fc5o 
. [06] 0i^i-#s^y vhga^«^«^i-5>tffiiH]8SS«©M5tim0t?feSc 
[0 7] 0i^i-#«7*y >-Mai^«wMjtxm0-efc5, 
[0 8] 01 K^-r^m-y]) > vrnm^n^iMmxh^. 
[0 9] mi mmm<o& 1 ^M^s^s^y >- bi£*§M£©§sstxit0-c;fc5 e 

[010] ^l*i£^flg^2 5fc^J»^5#«^y ^MB^«ro^5txm0T'fc5„ 

[0ii] (A);tt, ninimn<n&£M\c&z&m7y^v&&&<v%immxhQ, (b) i±, wtfcs. 
[0i2]^i mmm<D&.mM\z&z>&m-7°v y hmmm<vm&%ix&z> a 

[013] (Al) v (Bl) . (CD f±s i2f©»^^tT^l. 1 (A2) , (B 2) ; (C2) ti 
v (Al) > (Bl) , (CI) fO«{Sf©»tfc5 

[014] (A) &minMM<o&&Mi<o/U7*-;v&^-i-m&mxib'Q, (B) f*|gil?J&#JwSfc^M2<zv< 
^T*-/v&^i1£rE0-?fc?>, "(c) (if 1 ^{SJogStWi 3 ®^T*-;v$:^t»rIi-!?fc5c 

[015] (a) (b) (o &&mftv>g>myv>'hUMm<vMm®xhz c • 
[ 0 1 6 ] mkm t itmm t xm-m^m^^itm vtmmx h s „ 

io &m&m# 
1 2 $e?s 

1 6 MP 
1 7 

1 8 '^Tfc— 

2 4 ¥ffl^^ 
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(26) 

2 6 &mnm 
2 8 ssmass 

2 9 *Xj$jKJS 

3 o m& 

3 2 ^*S>JS 

3 6, 3 8 3|#[slgS 

4 0, 4 2 y'/u-y-u-v'^. hJf 

4 4, 46 53 P 

5 2 = y<{rA'JH 
5 4 ^1 

56 BGA 

a ^m^mmm 
b Kmm&m%L 
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[09] [010] 




i 



(29) 

[miu urn 2i 
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[El 5] 




<30) - 

[016] 
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(31) 



F * — 5E346 AA05 AA06 AA12 AA15 AA43 AA60 BB01 BB11 BB16 CC02 

CC08 CC32 DD02 DD11 EE02 EE06 EE07 FF04 FF24 FF35 
FF36 FF45 GG15 GG17 GG28 HH07 HH31 



